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FOREWORD 


This study was begun three years ago at the request of the 
Grape Stabilization Advisory Board, Its completion was deferred 
because of service by the senior author with the government and 
with the United Kingdom. The major justification for completing 
this study is to provide a frame in which suggestions for other 
methods of quality control may be appraised, to pinpoint the 
difficulties inherent in any such program, and to make available 
analyses of the patterns of sugar behavior as a basis for further 
research into the impact of quality control upon total tonnage 
crushed and the distribution of the burdens and benefits of such 
control among areas, wineries, and varieties and over time, The 
calculations and many of the charts were largely prepared by the 
junior author, Final preparation is the sole responsibility of 


the senior author, 
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SUMMARY 


1. It does not seem feasible to attempt control of the tonnage of grapes 
crushed for wine in the Central Valley of California through specifying 
minimum sugar requirements. This conclusion emerges from analysis of more 
than 20,000 loads of grapes delivered to four wineries over three succes- 
sive years. It is supported by analyses of the impact of minimum sugar 
requirements upon major varieties, areas of origin, and wineries. It is 
impossible accurately to predict in advance of the season the tonnage 
which would be denied access to the winery as the result of any specified 
minimum sugar standard, Any such standard would involve crippling dis- 
parities of impact among varieties, areas, and wineries. Normal opera= 
tions of growers and vintners would be seriously impaired, Administra~- 
tion of a plan based on this aspect of minimum quality would be weakened 
by the necessity for complex provisions for special consideration among 
producers of different varieties, producers in different, areas, and dif- 
ferent vintners, 


2, No method of volume control other than minimum sugar requirements for 
grapes is considered here, The merits of volume control or other methods 
of stabilization are not at issue in this report. Three general questions 
are posed with respect to the effects of minimum sugar standards: (1) are 
seasonal averages and variances sufficiently stable among varieties, areas, 
and seasons to permit predetermination of the effects of a given minimum 
standard upon total tonnage crushed; (2) are these averages and variances 
such that different varieties, areas, and vintners would be affected dif~ 
ferently by any minimum standard; and (3) are the patterns of average 
daily change in sugar content such that administration of control would 
seriously disturb normal harvesting and crushing procedures? 


3. With respect to season averages and variances among varieties, areas, 
vintners, and seasons, differences were statistically significant among: 
different varieties delivered to one winery in one season; all varieties 
of grapes combined delivered to one winery over two or more seasons; all 
varieties of grapes combined delivered in one season to several wineries; 
individual varieties delivered to one winery in two or more seasons; in- 
dividual varieties delivered in one season to two or more wineries; and 
grapes from different areas of origin, in the aggregate or when subclas- 
sified by variety, season, or receiving winery, The same conclusions are 
applicable to the patterns of dispersion of individual load readings about 
the season average for the various classifications, The ranking of varie- 
ties in terms of season average sugar alone is stable, Differences in 
season averages and variances for all varieties and areas combined were 
such that elimination based upon specified standards differed widely over 
the three years, to the extent that no effective prediction of the total 
effect of any minimum standard appears possible. Differences among varie- 
ties, areas, and wineries both within seasons and over two or more seasons 
were so sharp and unsystematic that impact of elimination would obvicusly 
be untenably inequitable, The differences among averages, dispersion pat- 
terns, and trends over time, among areas, among varieties, and wineries 
may be due in part to differences in the relative volumes of the constitu- 
ent series. However, for the purpose of appraising the proposed suzar 
control plan, it is sufficient to describe such differences and to deter- 
mine their impact regardless of the causes of the differences, 
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ii. 


lh. There were statistically significant trends in sugar content for all 
varieties combined within each of the three seasons, Trends in 197 were 
generally negative; those for 198 and 199 generally indicated increases 
in sugar content as the season progressed, More important, there were 
significant differences among trends for individual varieties, areas, and 
wineries which differed sharply from one season to the next, Thus, sugar 
control would impose opening dates for crushing on some classifications 
and closing dates for others, In any season these effects would be almost 
random with respect to impact on particular varieties, areas, or wineries. 
. They would differ widely and randomly from one season to another, 


5, The tonnage eliminated in total by any standard was grossly and unsys- 
tematically different from one year to another. Within any year it varied 
among varieties by as much as tenfold, Among areas the tonnage which 
would have been eliminated by any one of four standards tested would have 
varied quite as drastically, Thus, the proposed plan offers no basis to 
predict total tonnage eliminated by any standard; it leads to inequities 
among areas, varieties, and wineries; it offers little prospect for easy 
administration; and it would interfere seriously with timing of harvesting 
and crushing. 
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THE USE OF MINIMUM GRAPE SUGAR CONTENT REQUIREMENTS FOR CONTROL 
OF TONNAGE OF GRAPES CRUSHED IN THE CENTRAL VALLEY OF CALIFORNIA 


George L. Nehren’/ and W. J. tatere/ 


Major Issues 


The main question here is the feasibility of controlling production of wine 
through specifying minimum sugar content of grapes. Sugar content means Balling 
or Brix readings. Feasibility is defined in terms of precision of control, ad- 
ministrative burden upon producers, vintners, and regulatory agencies, and equity 
of benefits and burdens among different varieties, areas, producers, and vintners 
over different seasons and at different times within each season. With respect 
to control within any year, there are two specific questions: what tonnage of 
grapes would be eliminated from wineries by setting various sugar content minima 
and how would such tonnage be distributed by areas, by times within the season, 
by varieties of grapes, and by types of producers and vintners? To answer these, 
two other questions must first be answered: what are the patterns of variation 
in season average sugar content among varieties, areas, wineries, and seasons 
and how does sugar content change within the season for different varieties, 
areas, wineries, and years? 


Determinants of Surpluses.--Violent fluctuation in income is probably at- 
tributable largely to long-run increase in yield per acre of grapes, drastic 
annual changes in production, and even wider year-to-year fluctuation in utiliza- 
tion of the crop--all little related to changes in demand. Consequently, control 
programs for grape products have been formulated in several postwar years. Large 
tonnages have been diverted through raisin support operations. Sharp changes in 
price and in value of inventories occur in many perennial crops. Individual 
growers can, and sometimes must, increase yields per acre despite fears of long- 
run damage to productivity of vines or quality of grapes. Individual growers 
cannot shift long-run demands as average annual production increases, control 
annual variations in industry output, or adjust either acreage or yield to annual 
changes in demand. Growers deliver grapes to the outlet with highest expected 
vineyard prices. Vineyard prices of grapes are therefore roughly equalized among 
all outlets. Thus, control over utilization may occasionally be in the interest 
of the grape industry to maintain price, income, and inventory values. 


Control Over Surpluses.--The price gap between production and the amount 
salable at desired price levels can be closed in three ways only: (1) by reducing 
costs; (2) by expanding demand; and (3) by controlling the volume marketed in 
total or separately in the several uses of grapes. Reduction of production costs 
for a given output could increase net price to producers without increasing market 
price, Reduction of marketing or processing costs could result in increased sales 
without any decrease in prices to growers. Cost reduction is an effective adjust- 
ment to long-run shifts in demand or output. It is not a feasible adjustment to 
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V/ Professor of Agricultural Economics and Agricultural Economist in the 
Fxperiment Station and on the Giannini Foundation. 


2/ Formerly Junior Specialist in the Experiment Station. 


a 0% STMT 7 


\Shoger e&., a bus ce walk Se Tose 





aeveel topalt 


selitas foitosborg antiLortnes to ytilidtess? edd-et ered sciteesp atem oT 
sd ansem dnstnco xrsgw2 .esq81y to gassnoo Tegue mumiaim gnivitosae dgvotdt 
= «Lotus ‘$0 sotetosiq Yo emiet Ai beahich et ywiltdtessT .esatbsey xicd to 
ees bas: & sceteossp Wrodaluget bas .sxeniniv getooscotg soqw mebtud evidanbetaten 
ateginiv bre .stcovboid .esers settalrey dhetslifb yroms ansbhivd bas editered to 
dooqeet dtiW .moazses dose nuicihw aaait fris*ottib ts bas enousea daevelLBih tov 
Yo ogadnot tsdy tetottesup oFiivege ‘ows S16 stefit .tsey yas niddtw fortnoo ot 
ambate tretiioo tsgve euaiiy gati¢ee yd eetientw sotl hetanimtio od bivow asyara 
,witesse ont -nidtiw gents yd .asens vd. bedi bide tb od aysmiot fove bluow woe bas 
senedd twas of fatentniv bus etesuboug to asayd yd bas c#oqstg to asigetusy yd 
Roftpirs’ to -anxetssq sdt ove tadw i ge ed teri? sanm enoiteoup 1sdto ont 
ehesbes bis ,eobtoniw ,esets .saitalray gtoms -¢notnon tegue sgsiev's mosses mi 
(2eitolrey Jnetstitb 10 nossea edt aidtiw sgrisro tiednoo ~S8gu2 e86b wod ins 
Setssy bas .aelteniw .eRets 





“ts vdedoig ci asobdnt ak noitssdoult diteloiN--.cceulqiwe to ehisntaret 
abhesth .egery to eisa seq bleiy mi sescton! nut-gaol oF Ylegrsl oldstudi+s 
~gathity pi poissudoult ‘thaysos ty sebbe nsve bas yhoitoubore wt 2agatde Daun 
oo evitasupesdo) -brismbb Ai Beggsis ot betslor elttii (1e--go%o ont to mott 
a aswéecq Leyovae ot ETO need ever etovbowg eqsty tot emsrgcta 
quate .eaoktMxeqo Jregave tteter dott bedsevtb teed sved esgahsios 
vital seqoro fabipeneq Yas ni tuoc0 wetrotaevnt to aulev ai brs eolaq 
pe do e1se2 atiqesd eyes m9q, Bagtid! S88STORr .seum eemisemde bas .aso evewoTy 
reworn Laubivibnl es to yelsup to -aeniv te yfivktoubong od sgshtsd nat 
foutios ,2esse1ont soitovborq Levane sgotevs 25 abesmeb neiegnol dtide tonnso 
Seutina og bleix to egsstes “teri¢te tantds xo etugtto witesbat at enotizitey [sundaes 
hseqxe sesdgid atin toltuo edd o¢ aeqats revileb etewoxd .bhiemsh ot eoumsds 
grtome besiteups yfriggon stolstadt ots. esasty to eoctzq busysakY .esotta Breyoniv 
deerstad ait nt od ylisnotesoso Yen mohtas tility tevo lordnoo ,aud? ,etetsuo ffs 
saSKlev Yrotmernl bis yomogat ,ootiq nissntem ot yitewbab eqets eid to 









nie AE 





Phuomis ods bas nobioubowq neowted aeg sobig orlTan»ase fr aici 


ety @) aleve sob ¢s eld 
é {&) bas. ally suse re rh Satan 
ssace fe en ed to A xy beget m seat Istsvee edt at yletersesa “0 Lsto$ 
oats gateseton t suodsiw sxeotborg of eotta gen sasstont biveo sugtue naviy 6 10t 
ne beasstoni ai luge bivoo efeoo yakezsoo1q to gxitowrsm to moitoubel ~eotta 
etestbe evitosiie ns et mnokt¢euber geo) a®towotg ot ssaity mi gesetsch vas spot by 
of diamtec(bs oidteset s Jom ek $1 atirqdso to basmeb of ef tide ayt-gaol of¢ dosat 


owe Se ee te, ee oe SD ee Se ee et Se oe Eee ee ee SS ee ee ee ee So ae ee ee a 


edt ai tetmptoot Lerodiveiagd bas eobncnosd fawdslvoixgA to rogeetoti As 
sloitshanet inifnsid edt mo fms notiss? taomtsoaxt 






Moitete Inemitsgqxd oft ni tetistosq2 zotot ylaourrct \s 








sudden and drastic shifts in production, utilization, or demand, Demand is 
largely determined by the preference patterns and income of consumers and by 
prices of competing goods, which are all outside the control of the grape in- 
dustry. Within broad limits the grape industry can produce the products demanded 
by consumers or persuade consumers to want the products which the industry pro- 
duces. However, it is not possible quickly to change consumer preferences to 
counterbalance sudden, unforeseen, and uncontrollable changes in production, 
utilization, or in other determinants of demand, Nor is it possible quickly to 
introduce new products. Programs designed to raise demand must therefore be 
considered as effective adjustments to long-run changes alone. 


Limitation of volume produced or marketed appears to be the only device 
which could effectively control short-run surpluses, The effects and costs of 
vine removal and restrictions upon cultural practices or new plantings are as yet 
undetermined, Vines or other capital probably will be withdrawn only when long- 
run production clearly exceeds long-run demand at profitable prices. Volume mar~ 
keted can be controlled through: (1) minimum grade and size regulations; (2) 
volume allotments to growers or handlers; and (3) diversion, Thus far, control 
over short-run surpluses of grapes has largely involved diversion from commercial 
channels by one or a few segments of the industry operating separately. 


There is easy technical substitutability of many varieties of grapes among 
wine, table, and raisin uses. There is little substitutability in consumption 
among the products of the grape industry. The economics of production suggest 
a single program. The economics of demand create a diversity of interest making 
an over-all program difficult to achieve, 


Volume Control Through Minimum Sugar Content.--This is the setting in which 
volume control through minimum sugar content must be appraised, The merits of 
volume control ere not directly considered here. In years of high yields, heavy 
inventories, or low demand, the wine industry may wish to limit the tonnage of 
grapes crushed in order to prevent acute drops in price, There is no direct 
reference here to allotment, diversion, or other methods of grade size control. 
Simultaneous cost reduction or demand promotion programs are considered consistent 
with short-run control of volume. The single technique appraised here is control 
over short-run surplus situations through requiring that grapes crushed shall 
meet some minimum specified sugar content. This appraisal of the sugar minimum 
proposal will, however, suggest the analysis necessary to appraise the probable 
effects of any other suggested method for controlling volume through minimum 
quality standards, 


Scope of Sugar Content Pricing 


Any purchase of grapes for crushing in which the price per ton is related to 
sugar content is subject to governmental regulation.3/ Transactions by coopera- 
tives are exempted, Where price is unrelated to sugar content, there is no state 
supervision of pricing even if minimum maturity and inspection are required by 
contract. The sugar point is the average percentage of soluble solids by weight 


3/ California Bureau of Fruit and Vegetable Standardization. Standardization 
Fruit Circular No. 10. Re: Wine Grape Testing (Grapes for By-Products, Chapter 
la). Revised, November 15, 198. Tests and certification are the responsibility 
of county agricultural commissioners, but rules are prescribed by the Bureau. Fees 
are set by county boards of supervisors and paid by buyers, The statute remains 
largely as first passed in 1939. Before then, county agricultural commissioners 
had certified grapes for sugar content in Fresno and San Joaquin counties. 








20 tite efit dota aren 4 a Sante ot Sirens: ahaa 10 erreiauane. te 
ot 2 eestor Tamene 2 sggaco of Ylaioitp sidiezod tom et df yovewoH 4esomb 
pidouboig Ni asgiata efd&iiowmoent bas ,sosexotay  asbhie gona lsdasiattos 

at A Weivo aidieeoq tt ef tol bnemeb to edtsmterstsh tsdto dt to .noltsetl ide 
ed stdteteds Jann basmeb setst ot betgideh ematgort .etoubortg wen souborttat 
venols eegasds auregnel of einemterths svidostte es herebtantoo 


eoiveh yino edt sd cf stesqqs betevtan ro heosboig smrlov lo nodtet tal 
to atao0d Bars adaetis shP yeseelquve ayradcode Lottnos ylavitoetts blues dotty 
tay 8 ot5 agrestis! G Wan To esdkbosig Leqtlvo soc ‘snottoiatesy bas fevers eatv 
~gHol fiedw Ylno ansibdtiw sd iftw uldsdort istiqes tofso to eent¥ ben inzedeban 
“18m engioY “,2e5ing aldatiterq ts’ baameb art-ynol éhosoxe Urselo sottorborg tuys 
(S$) yetof¢sinasy eate Bis ebstg mumintm (f} zfguowit beffortiios od msn fatasl 
fortiion ,t8t eust stoketovie (£) bas qereibaed to arawry of etnomtolis amrfov 
Egforvemmos mor) aoftavevkb boviovns Ysatel ast eacqsty to apentoure aeti6ile avo 
“Unrersqoe gaitsioga Yttewbal ent to ditemges wet s to Sno yd afstmarin 


Pisits eoneis to sekterusy vosm ‘to Utibidadudtiodue fsolodpet Yeas ek otedt 
Hottqmuatco nt yilltdsiudivedvs offfil at eftedl esas aletes bos ,ofdet .emby 
fesgqve noktoubota to esimenoss sit etdanon t sgstg eds to asorbosa elt anos 

gr iolain feetsini to Wistevib s etseto bhemeb to estinondoe edT -tetgo%g elgate « 

soveios ot ind PTI maigotq {Is—teve- ns 






foteG oi anitsiesn sdf el ehiT~- dreds: iio WT foxtned onmioy 
‘to etiten sit sbaeiezoqs ed seum oyadce5 Taare mest tha ayoult Lardintoed ‘emttLov 
Weed geblsty datd te atesy af ated hetebianos eliesrib jon ste Levtnon emufov 
te éBaninas eg diatl of Up iw xem Niseubyi snby odd .bnsmeb wol x0 ,eoitodnsvat 
soa7ib on et etecti agodig fit eqorb siuds snevetg’ o¢ yebu0 at bedeito asgats 
fotsnco ssiz obpry io Bhotidem tadto 10 woLersytb ‘ytnemtolis of sted Soentsteist 
testafetios batshietos o16 asiswgoig noLtometa bismsbh xo nostoubet teoo’ exosnedlumte 
foxsaes ei stot bgetanges ; eupterfoed ofgnta sit samo “to Loikkds sited ror: ao iw 
diede boteuto geqsts tadd gr ittupes figtond? adottsut ie auloie aurr-Sfotie “fav0 
tietinia sss eld Lo Leetexqas etd? «Jtsinoo tegua boiifosqe myitidin dmoe, tocar 
sidadot: ert selstogs of Yrseaecet aleyfens edd tessgve _ievewod 4iihw Lsasgqotq 
| iminkeke siguouds smfov ankflorinos 10% botldem fstesggue seito yrs: ‘to etostte 
" eebtebnat ® SL Seip 

gutoltt tasted segue to etos8 

“ Sefelet ai nbd tec soft odd dotdy Le a Mifeiio tot esastg to eesiotig ys 
09 “ed enottosensiT \E 4 Aotislayer ietnemmreve; of tookdwe at dasinos segue 
OM es stead _gdacdnos tasue, ‘of betsfetiy gk saiic srert¥ sbotqmaxs sits Bevis 
beiiupst sis nottssyant bas “gd fruuig im imams rm ti neve gototig td nofeivroque 
Ww yd abiloe sldqufoe Ic eged@eoteq sastove add ci ttog ysgte ad? stoansnoo 











f ee so ttagtinabnas akdaveget for Het to vested ative Retied \E 
do gt es: Tol eager} RaideoT sa8s0 ice tel OL sol — diy 
atroase's ads axe motte: tiatiso bas bed 


“anbsaert ebiaks oc net = sa, bas “ehoed Meranda to Sbiiod eioiee ren foe ove 
4 dtoted .RE0r nt beeeeq teift es ylegral 





Mii at dneitog tegre tot esqery hokiEtroo bail 








3. 


in juice sampled from a given load. In the major dessert wine areas, yield of 
wine per ton of grapes appears to be related to sugar content. Lesser additions 
of neutral spirits may be required for higher sugar content, Fraud may be de- 
creased. Litigation may be lessened through sugar content contracts. Growers 
may aim toward high sugar content rather than high tonnage. 


Inspection and certification for sugar content are made at time of delivery. 
Certificates include description of the lots, results of individual tests, and 
average readings for the lot. Varieties may be tested separately in mixed lots, 
Individual certification may be made to each owner of a pooled load. li/ Variation 
in procedures among counties is authorized to meet local conditions, Certifica- 
tion methods are uniform. Sampling and inspection are controlled by county agri- 
cultural commissioners under state supervision. 


Relatively little tonnage has been certified for sugar in the North Coast, 
southern California, or Sacramento Valley areas, About 90 per cent of the 
198-9 crushes in Fresno and San Joaquin counties were reported purchased on 
sugar content contracts, largely by commercial producers of dessert wines, 
Except for some sorting and grading operations and for separate sale of strip- 
pings, there are no major changes in receiving, weighing, unloading, or crushing 
attributable to the sugar contracts. The sample is thus largely restricted to 
the dessert wine areas of the Central Valley where facilities for inspection and 
certification are regularly available. 


Specific Questions 


In order accurately to control the tonnage of grapes crushed by specifying 
minimum sugar content, the following minimum information is necessary: the total 
tonnage of grapes to be produced or the total tonnage which will be delivered to 
the wineries; the tonnage appropriate to the desired price targets; and the ton- 
nage denied access to the wineries through various alternative sugar content 
minima, There are no methods at present for accurate prediction of the total 
grape crop. There is no stable relationship between total grape production and 
tonnage crushed through which, given estimates of production, the tonnage crushed 
for wine could accurately be predicted, However, neither of these questions is 
directly at issue here. In this analysis, only the last of the three general 
questions is engaged. The general questions studied may be set out as follows: 
what percentage of total deliveries would have been denied entry to wineries by 
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U/ Samples must be: taken from several parts of the lot; adequate in number 
and weight to represent the load; and sufficient to fill a ten-quart pail, Sam- 
ples are drawn by hand from box loads and by tube from bulk loads, Readings 
of degrees Brix from one or more hydrometers, floated in strained juice, are 
corrected for temperature. Sugar content is approximated by subtracting 2.5 
from the readings for white grapes and 3.0 for reds. The corrected degrees Brix 
is the approximate per cent of sugar by weight. Inspectors are given detailed 
instructions for methods of making readings and records,. Two samples are usually 
drawn, but more must be taken if differences in individual readings exceed stated 
limits. The average reading is assigned to the lot, but certificates show all 
readings and corrections, California Agricultural Code, Division V, Chapter lb, 
Section 771-776. 
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various minimum sugar standards in each of the three years, 19h:7-19)92/ and how 
would this eliminated tonnage be divided up among different varieties, areas of 
origin, and wineries in each of the three years? 


To answer these general questions, several specific questions must first 
be answered. 


First, the season average level of sugar and the intraseasonal daily average 
changes in sugar level must be measured by varieties, areas of origin, years, and 
receiving wineries. Second, the statistical significance of the differences in 
season average sugar levels and in intraseasonal changes in sugar content among 
the classifications must be appraised, Finally, the dispersion of sugar readings 
about the season average and the intraseasonal trends must be measured for each 
of these classifications. 


The statistical significance of differences is measured for season average 
sugar levels among: (1) different varieties delivered to one winery in one sea- 
son; (2) all grapes delivered to one winery in different seasons; (3) all grapes 
delivered in one season to different wineries; (1) one variety to one winery in. 
different seasons; (5) one variety in one season delivered to different wineries; 
(6) one variety delivered to different wineries in different seasons; (7) one 
variety delivered to one winery in one season but from different areas; and (8) 
differences in the dispersion of individual observations about the respective 
season averages are also measured for the various classifications. 


The intraseasonal trends and the statistical significance of differences 
among them are measured through the following: (1) what is the average daily 
change in sugar content in the various classifications and is the rate of change 
the same in all parts of the season? Then the statistical significance of dif- 
ferences in trends is measured among the following classifications: (2) different 
varieties to one winery in one season; (3) all varieties of grapes crushed by one 
winery in different seasons; (}) all grapes crushed in one year among different 
wineries; (5) one variety delivered to different wineries in one season; (6) 
one variety to one winery over three seasons; and (7) different areas of origin 
for different varieties, wineries, and seasons, : 

Answers to these questions provide bases to appraise the applicability of 
sugar content as a means of volume control in the Central Valley of California. 


The Data 


These data, obtained from official certificates and tally sheets, were 
classified according to: receiving winery, area of origin, varietal constituency 
of each load, date of delivery to the winery, and reported sugar content, Rec= 
ords from three wineries were analyzed for 197-1949 and a fourth for 19,7 only. 
Estimated tonnage represented in calculations was approximately 6,000 for 197, 
91,000 for 198, and 56,000 for 1949. Most records did not indicate load weight. 


5/ This question must be analyzed on the assumption that announcement of the 
program would not seriously affect harvest or other operavions. The que3ssion 
might better be stated as: how much tonnage actually delivered in the three 
years, 1917-1919, would have been denied entry to the wineries? 
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However, such records of weight were available for more than 300 loads delivered 
to one winery.6/ Statistical tests indicated that the calculated average load 
weight of 9.2 tons could be applied to all loads without introduction of sig- 
nificant bias. Loads originated from the following counties in order of tonnage: 
Fresno, Tulare, Stanislaus, Merced, San Joaquin, Madera, Kings, Kern, and Santa 
Clara. Twenty districts in Fresno County originated deliveries to one or more 
of the four wineries in one or more of the three years; fourteen regions in 
Tulare County; eight in Stanislaus; eight in Merced; and six in San Joaquin. 7/ 
Records sufficiently complete for analysis over the full three years were ob- 
tained for eighteen of the major varieties,8/ 


Method of Analysis 


The implications of the questions set out above and the techniques used in 
answering them may be explained by reference to an example. In Figure 1, sugar 
readings of all loads of Thompson grapes produced in the iModesto area and re- 
ceived for crushing at Winery A in 197 and in 199 were plotted against the 
respective dates of delivery. Panel A is constructed from 1947 data and Panel B, 
from 199 data. The two heavy horizontal lines marked "season average" indicate 
the two season averages of sugar content. The broken horizontal lines at equal 
distances above and below each of the two means bound the 95 per cent confidence 
intervals. The level and rate of average day-to-day changes, or intraseasonal 
trends, in sugar content are indicated by the two heavy lines marked "trend," 
Both trends in Figure 1 were significant statistically.9/ Similar averages, con- 
fidence intervals, dispersion patterns, and trends of sugar content are measured 
for each of the major classifications. Then, as in Figure 1, the statistical 
significance of differences in season averages and intraseasonal trends among the 
various classifications is appraised. 


Season Averages and Confidence Intervals.--Even with large samples, the 
sample average may not be identical with the true average for all items in each 
classification, Therefore, for each average, the confidence interval at the 95 
per cent level of probability is determined to facilitate analysis of the sig- 
nificance of differences among means, A confidence interval at the 95 per cent 
level of probability may be interpreted as follows: If many samples were drawn; 


6/ There was no systematic relation between variations in tons per load and 
sugar content per load. Thus, absence of information on weight per load did not 
affect the comparability of the recorded average sugar content readings per load. 
The average weight per load of those lots for which tonnage was indicated was 9.2 
tons, The dispersion of individual load weights around this average weight was 
extremely small, é 


7/ See Appendix Table I, Tonnage and origins of grapes delivered to Wineries 
A, B, C, and D, 19h7-19h9. 


8/ These records are summarized for Wineries B and C for the years 1947 through 
199 in Tables 1 and 2, pages 13 and 1h, Numbers of loads for each variety at 
each winery in each year are indicated, All of the major varieties crushed for 
wine are included, 


of This means that the probability is very low of calculating such trends out 
of a sample drawn from a population in which there is no intraseasonal trend. 
A curvilinear function might have been fitted to the 199 data.. 
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Sugar point 


FIGURE 1 
50 Average Sugar Content Readings of Thompson Grapes f “wean at Modesto and Crushed at Winery A, 1947 and 1949 
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if the average were calculated for each sample; if the confidence interval were 
calculated for each average; and then if, for each such interval, the statement 
was made that the true mean for the whole class was encompassed, 95 per cent of 
such statements would be correct. Thus, roughly speaking, for every nineteen 
correct statements that the true mean of all the items in the class was encom 
passed in the confidence interval calculated from the sample, there would be one 
statement which would not be correct. 


In Figure 1, the sample season averages and the confidence intervals for 
the two seasons differ. However, the confidence intervals overlap. It is 
therefore concluded that the difference between the two means in Figure 1 is 
not statistically significant, 10/ Differences between averages are termed sig- 
nificant here if the confidence intervals at the 95 per cent level of probability 
include no common point. If they do include a common point, it is concluded that 
the calculated differences may be attributed to random variations in sampling. 


Variance.--The dispersion of individual load readings about the respective 
season average differed between the two years, Thus, a measure of the dispersion 
pattern--called variance--was calculated for each classification. Tests were 
also made to comnare the significance of the differences in variances among the 
various sample classifications, The difference in dispersions about the two 
averages in Figure 1 was significant.11/ 


Trends and Confidence Intervals.--For many classifications, a fairly simple 
and stable rate of daily average change in sugar within the season was apparent. 
The average daily rate of change in sugar content could validly be described by 
a linear function in most cases. 12/ With such a function, the average daily 
change is described as the same St all parts of the season, As noted, the trends 
shown in Figure 1 were significant statistically, In 197, on the average, sugar 
content of Thompson grapes produced at Modesto and delivered to Winery A decreased 
by approximately .Oh per cent daily. In 1949, the same class of grapes increased 
on the average of .02 per cent in sugar content daily over the season. 





10/ The significance of differences between means was also measured by "t" 
and "F" tests, respectively. 


11/ Variances were compared by Bartlett's test. Variance for the 197 data in 
Figure 1 was 2.519; for 199, variance was 0.89°, The standard deviations were, 
respectively, 1.58° and 0.9% This means that roughly two-thirds of the 19,7 
observations ranged between 22,21° and 25.37° Balling. In 1949, with less dis- 
persion, about two-thirds of the observations would have ranged between 22.67° 
and 2l:.55° Balling. 


12/ These data are assumed to represent grapes harvested at or near their sugar 
optimum. For this reason, a growth curve or logistic was considered inappropri- 
ate. A polynomial function was used, involving fitting a series of curves to the 
observed data, Each term was fitted and tested for significance, Other terms 
were added and with each added term significance was again tested. The forms of 
the polynomials differed among years and varieties, In some cases, no trends 
were observed. In some cases, trends with as many as four significant parameters 
were calculated. A linear trend, with coefficient either equal or not equal to 
zero, was the only trend common to varieties and years tested. In most cases, 
there appeared to be little gain in using more complex trend equations. Hence, 
it was assumed that the regression of sugar content on time within the season was 
linear. Trends shown in the text were calculated by least squares, based on load 
averages, Regression coefficients so obtained were closely similar to those ob- 
tained by use of polynomials within modified data. 
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To appraise the significance of differences in average daily rates of change 
in sugar among the various classifications, confidence intervals about the slopes, 
or average ratés of change, at the 95 per cent level of probability were calcu- 
lated. Such confidence intervals about the calculated slopes or regressions of 
sugar content on time may be interpreted as follows: if many samples were drawn; 
if for each one a linear slope was calculated; if about this slope a confidence 
interval at the 95 per cent level of probability was calculated; and if a state- 
ment was made in each case that the true regression of sugar content on time was 
encompassed within the interval, 95 per cent of such statements would be correct, 
As before, if the confidence intervals of two rates of change overlap or encom- 
pass a common value, the difference between slopes is not considered statisti- 
cally significant. Conversely, if there be no such common value, it is here 
assumed that the difference between regressions is statistically significant. 
Thus, in Figure 1, the regression coefficient in 197 of sugar content upon date 
of delivery, or daily average rate of change in sugar, was -.039° and for 199 
was +.02°, The confidence intervals at the 95 per cent level of probability 
ranged from =.03)° to -.Ohl° in 1947 and from +.010° to +.038° in 1949, Since 
these ranges encompass no common values, it is therefore assumed that the average 
daily rates of change in sugar content were significantly different in the two 
years, Thus, these differences in trends between the two years cannot be at- 
tributed to sampling variations. 


Analysis of all classifications thus involves three main procedures: (1) 
calculation of season average sugar content and dispersion patterns about the 
averages; (2) calculation of average daily rates of change in sugar content; and 
(3) measurement of the statistical significance of differences among means, vari- 
ances, and trends for the various classifications. With these results, it is 
possible to appraise the effect of various sugar content minima upon total crush 
in the various seasons and to indicate the distribution of such limitation among 
wineries, areas, and varieties in the several years. 


Equity and Administration.--If the data in Figure 1 were available or could 
theusteea be predicted, it would be possible to predict tonnage of Thompson 
grapes produced in Modesto which would be eliminated from Winery A in consequence 
of any specified sugar content minimum for 197 or for 1949. With a series 
representative of all grapes, calculation of both the season average sugar level 
and the pattern of dispersion would therefore provide data to answer the major 
question here: how much tonnage of grapes would be denied access to wineries 
as a result of any specified sugar minimum? If the season average and variance 
were stable over the years--which they are not--or if variations therein were 
systematically related to other factors which could be measured in advance of 
the season, tonnage could be limited precisely through specification of the sugar 
minimum. 


But any control program based only on this skeletal information and applied 
to all types of grapes would involve serious administrative difficulties, If 
season average sugar content differed among classes--as in fact it does--the 
burden of elimination would be concentrated among the low sugar varieties and 
areas, If the dispersion patterns about the averages for varieties and areas 
differed widely, the impact of minimum requirements would differ among individual 
producers, Small increases in the required minimum sugar level could completely 
close the winery doors to particular varieties or areas of origin. Small changes 
in the required level of sugar might be associated with very large changes in the 
tonnage eligible for crushing. A change of 1 per cent or + per cent might have 
quite different effects depending on the level of sugar content from which the 
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change was made, If average daily sugar content changed significantly during the 
crushing season, a given minimum requirement could well impose different opening 
or closing dates or both upon different varieties or wineries or areas of origin. 


Control devices must provide reasonably accurate bases to assure crushing of 
a specified tonnage of grapes, or at least they must assure elimination of a 
specified tonnage, They must also assure a reasonable distribution of burden 
among the various parts of the industry. Thus, two major questions must be 
answered: (1) are there significant differences in season average levels and in 
dispersion patterns about the averages among different varieties, wineries, or 
areas and (2) are there significant differences in the intraseasonal trends and 
in dispersion about trends among varieties, wineries, and areas? The first ques- 
tion determines whether the percentages of total output eliminated by any given 
minimum sugar level could be predetermined, The second question is relevant both 
to equity and to commercial operations of both growers and vintners. If average 
daily rate of change in sugar readings differed significantly among varieties, 
areas, seasons, and wineries, control through minimum sugar requirements would 
involve different opening and closing dates or both for the various areas of 
origin, varieties of grapes, and wineries. 


Thus, analysis of these sugar content records, obtained under large-scale 
commercial conditions, is directed toward three issues: (1) is there sufficient 
similarity in average levels of sugar content and in dispersion patterns among 
the various classifications of grapes effectively to predict the tonnage which 
would be eliminated by various minima; (2) are there significant differences in 
average levels of sugar and in trends among varieties, areas, seasons, and 
wineries sufficient to engender serious equity issues; and (3) are trends such 
that normal periods and procedures of operation might be seriously altered? 


Season Average Sugar Content 


Different Varieties, One Winery, One Season.--Figure 2 may first be used to 
determine whether diversion or rejection percentages would differ among producers 
of different varieties in a single year, Season average sugar readings for each 
variety over the whole season are shown for Wineries B and C in each of the three 
years, 197, 1948, and 1949,13/ The horizontal black lines are the 95 per cent 
confidence intervals for each of the varieties at each of the two wineries in 
each of the three years. The season average for the variety is at the mid-point 
of the respective confidence interval, The lengths of the confidence intervals 
may be taken as rough indices of the relative statistical reliability of the 
estimated season averages of the varietal classes, The vertical lines are season 
averages for all varieties at each winery in each season. 1h/ 


Thus, in 197, the 95 per cent confidence interval for all Thompson grapes 
received at Winery B from all areas of origin was bounded by 23.60° and 234 75°.15/ 


13/ Means by varieties and years are shown in Tables 1 and 2, pages 13 and Ts 


1L/ The scale of Figure 2 is too small to show the actual ranges of the con- 
fidence intervals about the season averages for all grapes crushed each year at 
each winery. These are shown in Tables 1 and 2 on pages 13 and 1h. 


15/ The upper limit is the mean 23.60°plus..07. The lower limit is the mean 


minus .07. For Winery C, the upper limit is the mean 22.3 plus .27. The lower 
limit is the mean minus .27. 
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Estimated Season Average Sugar Content and 95 Fer Cent Confidence Intervals by Varieties, Winery B and 


Winery C, 1947-1949 
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The season average sugar content in 1947 for Thompsons at Winery B was about the 
same as the season average for all grapes, of which Thompsons comprised a large 
proportion. However, the confidence interval for Thompson grapes received at 
Winery C in 197 was considerably wider, bounded by 22.06° and 22,60°. The 
season average sugar content of Thompson grapes in 197 differs significantly 
between the two wineries since their confidence intervals contain no common 
values, In each one of the three years, the season average sugar content for 
all varieties of grapes crushed differed significantly between the two wineries 
for again the confidence intervals do not overlap. Season average sugar for all 
varieties was higher for two years at Winery C and was higher in 1947 for 
Winery Be 


Differences in season averages and daily average rates of change among the 
"all varieties" or other aggregated classifications may be in part attributable 
to the relative volume of different varieties or of grapes from different areas. 
To determine whether differences among the aggregated classifications were 
uniquely due to differences in time would require that the relative volumes of 
each of the varieties and areas comprising the aggregate class be held constant. 
Thus, if differences over time were being compared, it would be desirable that 
the relative weights of grapes of each variety and from each area be the same in 
each time period, If, in any year, differences in averages or trends of all 
grapes from different areas were being compared, it would be desirable to hold 
constant the relative volumes of the several varieties. If differences in aver- 
ages or trends among wineries were being compared, it would be necessary to hold 
constant the relative volumes of given varieties from given areas in order to 
measure precisely the differences attributable to differences in receiving winery. 
For this analysis, however, the cause of differences among the various aggregated 
classes is not the most important issue. The major problem here is to determine 
the differences in impact of the suggested minimum sugar standards consequent 
upon differeices in the aggregated averages or trends. So long as these measures 
differ among the classes, the effects of the control will also differ. 


For both wineries in any one of the three years, there were wide differences 
in the sugar content confidence intervals for the averages of the cifferent 
varieties. For Winery C in 199, confidence intervals overlapped for eight 
varieties, For Winery B over three years and Winery C over two years, only eight 
varietal classes showed probable common season average sugar levels, Further 
analysis indicated that differences among season average sugar content by wineries 
for given varieties delivered in a single season are, in general, highly sig- 
nificant. 16 


Thus, limitation of volume through specifying a minimum sugar content would 
have much different effects upon the several varieties in any single year, If 
the same minimum sugar content requirement were applied across the board to all 
varieties, then the burden of limitation would fall much more heavily on some 
varieties than on others, Elimination by individual wineries would be quite 
different in a given season. 


All Varieties, One Winery, Different Seasons.--If average levels of sugar 
for all grapes crushed were stable from one year to the next, administration of 
volume control and forecasting of its impact would be greatly simplified, In 
Figure 2, the vertical lines for each winery for each year are the over-all season 
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16/ See Appendix Tables IV and V. 
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averages of sugar content for all grapes crushed. The confidence intervals are 
much too narrow to show on the scale of Figure 2. However, the season average 
sugar levels for all varieties of grapes crushed at Winery B differed signifi- 
cantly between 197 and 198 and between 198 and 199. The season average sugar 
points for all grapes crushed at Winery C differed significantly among all of the 
three years.17/ The sample mean for all varieties at Winery B in 1947 as shown 
in Table 1 was 23,67°. The confidence interval at the 95 per cent level ranged 
from 23.60 to 23.75 per cent of soluble solids. The confidence interval about 
the season average for all varieties in 1949 ranged from 23.50 to 23.8) per cent. 
Since these two ranges overlap, the differences in the two seasonal averages are 
not considered statistically significant. However, in 198 the confidence inter- 
val ranged from 22.2 to 22.54 per cent. Since this range does not overlap with 
either the 1917 or the 1949 ranges, it is considered that the 198 all variety 
season average for Winery B differs significantly from the 1947 and 199 averages. 


The seasonal averages and confidence intervals for Winery C are shown in 
Table 2, The calculated averages for all varieties are 21.099 in 1947, 235° 
in 1948, and 25.260 in 199. The differences among the season averages are all 
statistically significant. There is little likelihood that the recorded dif- 
ferences are due to sampling variations. 18/ 


Thus, to apply any given sugar content minimum over several seasons would 
often involve important year-to-year differences in the proportion of annual 
total deliveries to any winery which was denied access to the crushing outlet. 


All Varieties, Different Wineries One Season.--Figure 2 also demonstrates 
that the season averages for all varieties crushed in each of the three years 
differ significantly between Winery B and Winery C, The relative impact of 
volume control through minimum sugar requirement would, therefore, be different 
between the two wineries in each of the three years, 19/ In 197 the confidence 
interval for all grapes crushed at Winery B ranged from 23,60 to 23.75 per cent; 
the range for Winery B was from about 21,1 to 21.2 per cent, In 1948 the situa- 
tion was reversed, with average sugar content of all grapes delivered to Winery B 
centering about 22.5 per cent, with a season average of about 23.5 per cent for 
Winery C. Confidence intervals for 1948 did not overlap,. In 1949 average sugar 
was higher than in both preceding years, but the mean for Winery C was well over 
25 per cent while for Winery B it was only a little over 23.5 per cent. Again, 
confidence intervals did not overlap. 





These differences in confidence intervals about the sample averages are 
indicated in Figure 3 for a number of major varieties crushed at three wineries 
in 1947. The three horizontal lines in the row designated "all varieties" have 
no common values. Thus, for all grapes received, the confidence interval for 
the average sugar content centers closely about 21 per cent for Winery C; for 


17/ These relationships may also be calculated from Tables 1 and 2. For any 
classification, the confidence interval is the mean plus and minus the appropri- 
ate entry in the confidence interval columns, 


18/ Highly significant chi-square values for Winery B and Winery C were 
obtained. Chi-square values for all varieties and for each major variety sepa- 
rately are shown in Appendix Table IV.. 


19/ Unless differences in averages were exactly counterbalanced by differences 
in dispersion patterns. 
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TABLE 1 


Estimated Season Average Sugar Content, 95 Per Cent Confidence Intervals 
and Variances, by Varieties, Winery B, 1947-1949 


Number of loads Mean sugar Confidence interval® Variances 
1948 ! 1949 1947: 1948: 1949 1947: 1948: 1949 1947] 1948 | 1949 


Varie 
Alicante 318 150. 154 
































1 { l 
21829! .3451; «5075 2.75| 4258 | 5.75 














| 
22.81 | 22627 | 23.57 












































































Carignane 141; 218 | 130 | 23.27) 22.87 | 24.12] .2612, .2602{ .3182 2.461 3.80! 3.36 
Emperor 22 41: 363 | 17.90{ 20.49 | 20.93 | 1.1104; .4931! .1545 6e27| 2044 | 2024 
Feher Szago 71 17 10 | 21.70 | 20.38 24723 1.1746 |149097 3098 | 4.91 | 6242 
Golden Chasselas 7 | 22.26 | «7982 | 64 
Grenache 18 43 25 | 25.62! 24.79 07553 | 24718} .4121 2.18 2.34 | 1.00 
Malaga 261 | 350 230 21.19 | 22.26 21756} «1364! .1836 2.08] 1.68 | 1.99 
Malvoisie 56 | 24.30 | 25.49 24774| «4688 | .6229 3e16| 3.81 | 1.58 
Mission 19 23233 | 24.95 +2780 | «6629 | .6499 82 | 2.321 Beee 
Mourastel 11 7 | 20.17 «7694 1162344 1.12 | 5-42 
Muscat 781 985 562 | 25.65 | 23.84 — 20360 | 24493 2.57 33 | 1.16 
Palomino 102 89 46 | 22.30; 21.45 62418 | .3432| .4657 | 1252] 2.65 | 2.46 
Petite Sirah 23.88 | 28184 1.69 

Ribier 60 71 | 20.16 | 19.42 64374 | «3508 | .2739 1.58 | 1.85 | 1.54 
San Salvador 7 | 21,59 .6913 048 
Sultana 100 95 | 22.16 | 21.60 23012} «2394 | .2341 1.46 | 1.32 
Zinfandel 33 | 24.65 | 21.79 25354 | «6099 3.11 | 2.94 





| 


All varieties 1,846 | 23.67 | 22.48 075 | .060 | 170 4.47 | 3.20 {13.95 


a/ The confidence interval is determined by addition and subtraction of the entry to the appropriate means Thus, 
the confidence intervals for Alicantes are: 1947, 22.61 * ,1829; 1948, 22.27 + 3451; 1949, 25.57 = 30,57. 
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Zinfandel 
Cornichon 
Grenache 
Palomino 
Carignane 
Feher Szago 
Alicante 
Ribier 
Thompson 
Emperor 
Suitana 
Muscat 
Malaga 

Fresno Beauty 
Black Monukka 
Malvoisie 
Tokay 
Mission 


All varieties 


TABLE 2 
Estimated Season Average Sugar Content, 95 Per Cent Confidence Intervals 


and Variances, by Varieties, Winery C, 1947-1949 


1547) 1948 | 1949 | 


Number of loads Mean sugar Confidence interval 
& 
T9477 1948 | 1949 | 19477 1948; 1949 | 1947 | 


1948 | 1949 


2,377 |3,753 
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FIGURE 3 
Estimatead Season Average Sugar Content and 95 Per Cent Confidence Intervals, by 


Sugar content 


Variety Wineryl7 18 19 20 a. 22 23 24 
£11 A | i - 
varieties ; | 
hlicante 3 
C 
Carignane ‘ 
C 
Grenache ‘ 
C 
Malaga A 
B 
C 
Mission A 
B 
Muscat A 
B 
C 
Pelomino A 
B 
% 
Petite A 
Sirah B 
Ribier A 
B 
C 
Thompson A 
B 
C 
Zinfandel A 
B 
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16. 


Winery A, a little above 23 per cent; and for Winery B, about 4 per cent higher. 
Similarly, as noted above, there is no overlap of the "all varieties" confidence 
intervals about the season averages for Wineries B and C in 198 and in 19h9.20/ 


Thus, it is impossible to accept the hypothesis that in any year the over- 
all average sugar content of grapes received by different wineries is the same. 
The likelihood is very low that the recorded differences in the all variety 
averages among different wineries in 197 could be calculated out of samples 
drawn from basic data in which no such differences exist.. Thus, volume control 
on the basis of sugar content would involve differential impact upon different 
wineries within a single season.21/ 


One Variety, One Winery, Different Seasons.--If season average sugar content 
of one variety at one winery is Significantly different from one year to another, 
volume control would normally mean different varietal percentages of elimination, 
Season averages of sugar content for major varieties are shown for two wineries 
and for each of three years in Figure 2 and in Tables 1 and 2, There is an ob- 
viously close relationship in the ranking of the several varieties in terms of 
sugar content, either between years at the same winery or between wineries in the 
same season, Season average sugar content by varieties and for different seasons 
are also recorded in Tables 1 and 2, Further analysis of these differences by 
other methods indicates that the varietal averages for all of the three years dif- 
fer significantly. 22/ The statistical inference is, therefore, that the same 
variety received at the same winery differs significantly in sugar from one year 
to another. Thus, even at the same winery, tonnage eliminated by a given minimum 
sugar requirement would differ sharply from one season to another for most of the 
varieties. 


One Variety, Different Wineries, One Season.--Figure 3 represents the esti- 
mated season average sugar content for three wineries and for twelve varieties 
with mean confidence intervals at the 95 per cent level of probability for the 
1917 season, It is concluded that averages were not significantly different 
among the different wineries in 197 for the following varieties: Grenache, 
Malaga, Palomino, and Ribier» Season sugar content averages recorded in 197 
differed significantly among wineries for the following varieties: Alicante, 
Carignane, Mission, Muscat, Thompson, and Zinfandele Comparisons between 
Wineries B and C for the three seasons, 1947, 191j8, and 199, are shown in 
Figure 2 for other varieties. 


20/ These data are also shown in the rows designated "all varieties" in 
Tables l and 2, The relative lengths of the lines in Figure 3 may be taken as 
rough indices of the relative reliability of the sample means. The season aver- 
age estimate is the midpcint of the line indicating the confidence interval, 


21/ The differences between the season average sugar percentages among Wineries 
A, B, and C in 1947 were tested by chi-square procedures, A highly significant 
chi-square magnitude was obtained.. These data are shown in Appendix Table V. A 
"t" test of differences in average sugar content between Wineries B and C in 1948 
yielded an insignificant magnitude, The "t" value for differences in all variety 
averages between Wineries B and C for 199 resulted in a significant "%t" value. 
It must, therefore, be concluded that the season average sugar content for all 
grapes crushed in a single year is generally not the same for different wineries. 


22/ The significance of differences among varietal averages over the years 
197, 1948, and 199 was tested for major varieties at both Wineries b and C. 
It is concluded that the varietal averages differ significantly over time. 
These results are shown in Appendix Table IV.. 







bi gdeieo tg ES svodis alitil 2 eA Yremil 
Wo ot ek esatit <svads -beton as _ylaaitmte 


.) eettsy L0s edd-ai asorioteitth hebtooer edt tadt wol yay ef boatifodlil edt 
\ eedgmes. ia gue beat valao_ad: biwho. [uel ab askranty daeaettt BOOMS: Aogsiravs 

. + Eonsacs garloy ,audt:..actxeeeehetslIEs foueion foidd st aieb; oes? mort saneib 
., PRBAATIE Gens tseiiideatinoretTie evlovak Bitow duejaog ts9¢e to etesd edd so 

; . : \ES.mbaese ofgats s atdiiw sefieatw 





ee = 









100 TSQME PRS TOVS cothse, Ii-sSNOseSe Shetsi tid wrest ayO jvtotis¥ end 
= AS Of OF AB9Y end mort. tnote? MBILILNGLS al Vieniw eo G2 TWieLisy aio to 
 qiiecsanimtia. Lo, aggetaisojey Iatatiay dastottrh. som yffemios bisow fovtaon amulov 








SeRenie ond tol nuode’ ars asktobegy wolsm yor dastiog tajwe to constove ageted 
Gomes ch ered? 4° bis £ aofdet mk base S omgt? ai evsoy eatdt to diss i592 fine 
“fo emis? at eotietsey Istevee edt to pndinsy edt mk. qidonottsfer axols wenoiv 

ond af. edsirzornin geomted 10 Wisniw omss ant te etsey noewled totitie »snstioo repa 
enoasse dnorsttth gol fia eeltetiav yd -jiednoo tau eyetevs noass2 .nossas suse 

. MG.egonets2ith svat to wleyfena tedysgT 4S bys f eafdel nk psbioge ols axe 

, “ERD etssy sock ont to (fe tot eeastevs Ingvolse¥ ont tedt asdsakbat ebodtem vatto 
"(patie grit Sods jotol@iet et sonevetet Isoliettate sxT \SS$yitneottingte ‘te? 
T8ey sno moti, ssaue nk ylensoltingte exstith visite essa ont Ja beviesat yéiter 

. grag nevis. 8 Yd betantatlo ogsnnod .yienhy smse ent ta nove yeud?: visitors of 
eae % ‘Seomt tot teftors ot moeseg ano mort Ugisie isitib bleow fasmetivpet tseyse 
ey ae : ie teite tay 


_ sites odt etnoeetqoy £, oisglT--,noeset of yastronfl tac nst Tid giiaqirsy end 
. . BAiseixsy ovisws +ot ons settoniw sound Ol Jiadico-tsyv2 .sqatsvs Meesee -bosem 
gas. toh YAEltdadotg ‘to Level iaep weg 26 ot as elewisdgl. soasbTinoo asain cditiw 
. SaSislikh ylenegiliigts Jom etew.sggeravs sanz shoioags ef $2 etoesen TURL 
eadganety ipeiicinsy yatwolipt efi wot Tel ar eeteon tw SasteTl ip ot gcoms 
Filet mE bsbfocs: seysteys. inedapo waye foksec:., ,etstdif bos yomtmolst , agate 
., “wSinsoilh sestfeiney guiwolfot ons ‘Yot sebreniw scon9 yltnegtifoagia baw tTEb 
“asbusod Bape bisgaics: tiie bos sosqmodl ,tssr ,noreaRl yensagized 
Oe, wade ese SNL bas « Wer TUCE yatoegge estat odt 102 D bas & eodrani¥ 
2 7 |. stadtdetasy nedto 16% § sngtt 





eas i ei i ee ee a es ie 
. . ia. - - 


- HL "esizedrar ifs! botsngiesb:ewor 96% mt-mwode cela. oxs atsh seadt 8 $ 
a6 meast ed yom € swath nk anil edt to eidgiel evitelor ent 2S Sere.’ f gotds 
“Teva .esge eT) .ensem slombe' att to ilidsifies avictsilex erik to peoihert. sigue 
. piaTiednd consbiisoo: ofa ge btadtbnt enil edt 20 camgehim eiff ah -etemites sge 


ii, i, a i 
. > 








seuisv So" sanotiiagie-e Ae botivest Ciel wt 9 baw A eobiont" apowtod sagihevs 
ogsiets moesas- os tedt bebifsaon of wsictotedd ,tenm $1 
wee ott ton Ukexsisg wi seoy slacte & Kt bodzvis eeqers 





. + cee , 





17. 


In general there are significant differences in average seasonal sugar con- 
tent for the same variety delivered in the same season to different. wineries, 
largely attributable to differences in average sugar content of a given variety 
from different areas. Further analysis by other methods supports the view that 
significant differences in sugar by varieties exist among the various wineries 
in any given season. 23/ Thus, across-the-board minimum requirements on given 
varieties would differentially affect the several wineries in any given year. 


Varietal Rankings Among Wineries and Seasons.--The varieties crushed at one 
winery in one season can be ranked in terms of season average sugar content in 
an order which will also generally prevail for other wineries or for other sea- 
sons. Figure 2 indicates considerable stability in the ranking of average sugar 
by varieties among different wineries and over different seasons. Ten varieties 
crushed at both Winery B and Winery C in the years 197-1949 were ranked accord~ 
ing to estimated average sugar content as shown in Table 3. The degree of rank 


TABLE 3 


Rankings of Varieties in Season Average Sugar Content, 
Two Wineries, 19)7-199a/ 


= 
Ww 


Emperor 
Feher Szago 
Mission 
Palomino 
Malvoisie 
Grenache 
Ribier 
Sultana 
Muscat 
Alicante 
Carignane 
Malaga 
Thompson 
Zinfandel 


Srmw and 
=) 
NAIA Uw Or eH 


a 
FPMAnPHonnw 


Winow nEHro Fr 





mroWwNN@ooPH 


a/ The variety with the highest season average sugar content in 
each winery is recorded as 1; the next highest as 23 etc. 
Two varieties having the same sugar point level are given 
the same rank. However, the following variety assumes its 
correct rank variety. For example, two varieties with rank 
5 would be followed by a variety with rank 7. 


shown in Appendix Table V, All differences are significant. Differences between 
averages were also tested for Winery B and Winery C with respect to all varieties 
in 198 and 199; Thompsons in 198; Malagas, Muscats, and Carignanes in 19,8 

and 199, All "t" values indicate highly significant differences. ‘These are 
shown in Appendix Table V. 
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correlation was found to be considerably higher than could be expected to occur 
by chance.2l;/ Thus, while the absolute average levels of sugar for given 
varieties differ in magnitude among wineries and over seasons, the varietal 
ranks of average sugar content by varieties remain fairly constant over seasons 
and among different wineries within given seasons. Volume control by minimum 
sugar requirement would mean different tonnages and percentages of total produc- 
tion of each variety eliminated for the several wineries in a given season and 
over seasons for a given winery. However, the order in which the degree of 
limitation would be ranked by varieties would be essentially constant over time 
and among wineries. 


Areas of Origin.--In the preceding paragraphs the degree and significance 
of differences in season average sugar content have been related to differences 
in receiving wineries, in varieties, and in seasons, Next there is a test of a 
tentative hypothesis that there are significant differences between lots of the 
same variety from different regions of production, even when delivered to a single 
winery in a single season. A second hypothesis is also tested in this section-- 
that there are significant differences in the season average sugar content of 
all grapes delivered to a single winery in a single season from different areas 
of production. Then the significance of differences in season average sugar 
content among different production areas over different seasons is tested, 


Figure l, indicates season average sugar content for all Thompson grapes 
received at Winery A in 199, classified by areas of origin. Nine areas of 
production are analyzed, The horizontal lines again indicate confidence inter- 
vals about the sample means at the 95 per cent level, . The season average cal- 
culated from the sample for each area is at the mid-paint of the confidence 
interval. The relative lengths of the confidence intervals may be taken as 
rough indices of the relative reliability of the sample averages. - Even for 
this single variety received in a single season at a single winery, there jis 
considerable variation among nearby areas, A similar analysis was also made of 
variations in season average sugar of Thompson grapes received from different 
areas by Winery A in 197.2 The differences among the seasonal sugar content 
of the same variety from different areas were found to be highly significant. 
Alternatively, there is very low likelihood of chance occurrence of such sample 
differences between areas in which the actual differences were zero. Therefore, 
it was necessary to reject the hypothesis that there are no differences between ~ 
areas for the same variety in the same year and even at the same winery. 


2h/ Spearman's coefficients of rank correlation ranged from P = 66 to 
P = ,88, with ranks for both wineries correlated as follows: 1947 versus 198, 
1917 versus 199, and 1948 versus 1949; and with ranks for Winery B compared 
with ranks for Winery C in each of the three years. .Probability of occurrence 
of such coefficients by chance from a population in which rank correlation was 
zero was very low, These measured are summarized in Appendix Table VI. 


25/ Chi-square analysis. indicated that the differences among means by areas 
of origin were highly significant.. See Appendix Table VII. -Means and variances 
of major varieties, classified by area of origin and by receiving winery, are 
also shown in Table 10, 
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FIGURE 


Estimated Season Average Sugar Content and 95 Per Cent Confidence 
Intervals, Thompson Grapes, by Areas, Winery A, 1949 
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Manteca 
Modesto 
Oakdale 
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Riverbank 
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Season average sugar content by thirty-one areas of origin for all grapes 
crushed by Winery C are shown in Table he. Two conclusions are immediately ap- 
parent. First, there are wide differences in the season averages among areas 
of origin when all varieties of grapes from each area are consolidated. These 
differences may be attributable to at least two sources of variation: (1) 
proportions of total area production comprised by the various varieties and (2) 
weather, soil, or cultural practices. For those series in which a single variety 
delivered to a single winery in a single year was sorted by areas of origin and 
receiving winery, the resulting differences in season averages by areas of origin 
were found to be significant statistically. The data in Table , also indicate 
that there are wide differences in season average sugar by areas from one year 
to another. The same conclusions are applicable to the variances. 


Variances.--As noted, to calculate the tonnage of grapes which would be élimi- 
nated by variety, by area of origin, by receiving winery, and by season consequent 
upon any specified grape sugar minimum, knowledge of both the means and the 
variances, or patterns of dispersion of individual load readings about the season 
average, of each classification was necessary, Season averages for any two classi- 
fications might be identical, but the tonnage eliminated would differ if the 
dispersion of individual loads about the identical means differed in the two 
classes. Therefore, tests were made of several aspects of the dispersion pat- 
terns about season averages: (a) among varieties; (b) among wineries; (c) among 
areas of origin; and (d) over time. 


The variances--or standard deviations squared--are shown by varieties and 
areas of origin for Winery B in Table 5. They are also shown for Winery A in 
1947 and for Wineries B and C over 1947-1949 in Table 6, These variances may be 
taken for each series separately as a measure of the dispersion of the individual 
observations about the sample mean of the class. 


Tests were first made to determine whether for a given winery and a given 
season the dispersion patterns of individual load readings about the season 
averages of individual varieties differed significantly. 26/ Records for all 
varieties curshed at Winery B in 1948 and 199 were analyzed. Differences in 
dispersion patterns were statistically significant.27/ 


In general, for given varieties crushed at Winery B, the sample variances 
varied from year to year. There appear to be no trends in these indices of 
dispersion. Differences in dispersion about the varietal means from one year 
to another were statistically significant. 28/ 


26/ Tests for the influence of variety on variance for grapes were applied to 
the following varieties for Winery A for 1947: Alicante, Carignane, Golden 
Chasselas, Grenache, Malaga, Mission, Palomino, Petite Sirah, Ribier, San Salvador, 
Thompson, Tokay, and Zinfandel, The "F" values indicated that the varieties 
differed significantly. Variances by areas of production for Winery C are shown 
in Table i, Variances by variety are shown for five areas in Table 5. Further 
breakdowns are shown in Table 10, 


27/ Bartlett's test of homogeneity of variances among samples differing in size 
was applied to Winery B for the following varieties: Thompson, Carignane, lmperor, 
Alicante, Malaga, Ribier, Muscat, Mourastel, Feher Szago, Malvoisie, Mission, 
Grenache, Palomino, and Sultana, The x* value for 1948 was 1,166.52 and for 199 
was 13,965.03. Thus, in both years there were highly significant differences in 
the dispersions among these varieties received at a single winery. 


28/ Bartlett's test for homogeneity of variances indicated that the differ- 
ences in variances from one season to another were significant. 
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TABLE 


Estimated Season Average Sugar Content, and Variances, 
All Varieties, by Areas of Origin, Winery C, 197-199 


Ivanhoe 
Kerman 
Kingsburg 
Laton 
Lemoore 


Lodi 
Madera 
Merced 
Modesto 
Orange Cove 
Parlier 
Reedley 
Ripon 
Salida 
Sanger 
Selma 
Terra Bella 
Turlock 
Visalia 
Winton 


All areas 
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a/ Blanks indicate inadequate data or no data for the indicated area and year. 
=" Breakdowns by area, variety, winery, and year are shown in Table 10. 
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TABLE 5 


Estimated Season Averages and Variances of Sugar Content by Areas of Origin, 
Year, and Variety, Winery B, 1947-19193 





Area and Loads tested Mean sugar level 
variety igh? [asus jigh9 | agu7 faghe | ish9 [isk? | 19ks | isk | 


Sanger 
Muscat 
Thompson 
Sultana 
Malaga 
Alicante 
Carignane 
Emperor 


Dinuba 
Muscat 
Thompson 
Sultana 
Malaga 


Fresno 
Muscat 
Thompson 
Malaga 
Alicante 
Carignane 


Kingsburg 
Muscat 
Thompson 
Sultana 
Malaga 
Carignane 


Reedley 
Muscat 
Thompson 
Sultana 
Alicante 
Carignane 
Emperor 
Malaga 


a/ See Table 10 for other breakdowns by area, variety, and winery. 
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TABLE 6 


Variance of Estimated Season Average Sugar Content by 
Varieties and Wineries, 19)7-19l9 


Alicante 
Black Monukka 
Carignane 
Cornichon 
Emperor 

Feher Szago 
Fresno Beauty 
Golden Chasselas 
Grenache 
Malaga 
Malvoisie 
Mission 
Mourastel 
Muscat 
Palomino 
Petite Sirah 
Ribier 

San Salvador 
Sultana 
Thompson 
Tokay 
Zinfandel 





Tests were made of the tentative hypothesis that for Thompson, Carignane, and 
Malaga varieties in 197 there were no statistically significant differences in 
dispersion patterns among the three wineries. This hypothesis could be stated 
alternatively--that, if sugar content for all of the grapes of these three varie- 
ties were measured in 197, there would be no differences in the dispersion pat 
terns of individual load records about the means for the various classifications, 
The differences in dispersion patterns about the season averages were highly sig- 
nificant for both Thompsons and Carignanes. There appear to be significant dif- 
ferences in the variances of Malaga grapes for Wineries A, B, and C for 1947.29/ 
In general, for any one of the three seasons, there were significant differences 
among wineries in the dispersion patterns of individual observations about the 
varietal average sugar content. 


The differences in both means and variances for seven major varieties origi- 
nating in the Sanger, Dinuba, Fresno, Kingsburg, and Reedley areas and delivered 
to Winery B over the three seasons 197-1949 are summarized in Table 5. Patterns 
of dispersion of a given variety from a single area differ widely over time. 

With differences among means and variances over time, it would be difficult ef- 
fectively to predict the impact of specified sugar point minima even on a single 


29/ See Appendix Tables VII and VIII. 
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variety from a single production area delivered to a single winery. Significant 
differences in both season average sugar and in patterns of dispersion of the 
individual readings about the relevant means are found for Muscats, Thompsons, 
Malagas, and all grapes both between and within seasons. Similarly, there are 
highly significant differences both within given areas of production over time 
and between areas of production within a given season. 


Thus, it is clear that the commercial records of grapes crushed in the 
seasons 19);7~19)9 indicate wide differences in the dispersion of individual items 
about the season averages. These significant differences apply to the same varie- 
ties in the same season with different wineries; to different varieties in the 
same season at a given winery; to the same variety at given wineries in different 
years; and to the same variety at the same winery in a given season but with dif- 
ferent areas of production. 


Two conclusions may be adduced, Even if average sugar content were the same 
by variety, by receiving winery, by area of origin, and from one season to 
another, the impact of a given sugar minimum would have widely different effects 
on the different classifications because, in almost all cases, the dispersion 
patterns differ significantly. Second, in view of these wide variations, it 
would be most difficult to predict the effects, in total or in any classification, 
of applying a given sugar minimum. Even for a given winery in a single season, 
both the average sugar content and the dispersion patterns differ significantly 
among the varieties crushed. For given wineries, there are significant differ- 
ences over time both in sugar content averages and dispersion patterns for given 
varieties. In the same season, the average sugar content for all grapes crushed 
differs significantly among receiving wineries. Over time there are significant 
differences in season average sugar content of given varieties of grapes received 
by a given winery. In the same season, season average sugar content differs 
significantly for given varieties received by different wineries. When both 
wineries and seasons vary, the differences in season average sugar content for 
given varieties also differ significantly. For grapes of given variety, received 
at a given winery in a single season, the differences in season average sugar 
content as a function of different areas or origin are also significant. 

Finally, the variances or patterns of dispersion about the season average sugar 
content of all the grapes differ significantly in terms of varieties, receiving 
wineries, areas of origin, and seasons, In the face of these differences, the 
impact of limitation through sugar content specification will differ widely 
among varieties, wineries, areas of origin, and seasons, The quantitative 
effects of elimination through minimum sugar standards are shown in detail in 
a subsequent section. Further, there appears to be insufficient stability in 
season average sugar content and in dispersion patterns to admit ready or precise 
prediction of either the total limitation of tonnage associated with a given 
minimum requirement or its distribution among producers of given varieties, in 
given areas or seasons, and among receiving wineries. 


Intraseasonal Changes in Sugar Content 


To measure the over-all seasonal limitation of tonnage crushed through 
minimum sugar levels, season average sugar content and variances alone need be 
regarded. These data do not fully measure the impact of such control upon opera- 
tions and equities of growers and vintners, Therefore, the following sections 
are aimed at two main issues: (1) to describe the intraseasonal changes in sugar 
by varieties of grapes, by receiving wineries, by areas or origin, and by seasons 
and (2) to test the significance of differences among the intraseasonal trends of 
the various classifications. 
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linearity of Trends.--Tests were made of the linearity of intraseasonal 
trends--or the degree to which the average daily rate of change in average sugar 
content is the same within all parts of the season--for Thompson grapes in the 
197, 1948, and 1949 seasons and for Muscats in 1947 and 1948. Tests to appraise 
improvement, if any, in description of the trend consequent upon introduction of 
more complex forms indicated that no simple function will precisely describe the 
intraseasonal trends for all varieties delivered to any one winery in a given 
season. However, linear trends generally provided significant fits. While 
higher order functions relating sugar content to harvest date could be used 
validly, the linear form alone seemed reasonable for all classifications. least 
squares calculations of such functions are relatively simple. A wider range of 
tests may be applied to linear functions. For these reasons, linear trends are 
used throughout. 


Different Varieties, One Winery, One Season.--Daily average rates of change 
in sugar content are shown in Table 8 and in Figures 5 to 11 by varieties, sea- 
sons, and receiving winery, for Winery A in 197 and for Wineries B and C in 
1947, 1948, and 199, In all charts, the vertical axis indicates average sugar 
content per lot or load, The horizontal axis indicates the date of delivery. 
These trends are fitted by least squares, The trend value for any given day of 
delivery is an average. Fitting of linear trends is based on the assumption 
that the average rate of change per day is the same at all parts of the season. 
Explanation of the trends in Figure 5 will serve as explanation of similar charts 
for other classifications, The line marked "all varieties" represents average 
daily rate of change in sugar content of all varieties crushed by Winery A. The 
number, 1,781, in brackets indicates the number of loads included in the calcu- 
lations. The line slopes downward. This indicates that there was a systematic 
pattern of daily average decrease in sugar content as the season progressed. 
Table 7a indicates that the average daily decrease in average sugar content was 
20776 per cent--or that about every thirteen days on the average there was a 
decrease of one full percentage point in average sugar content for all grapes 
delivered to Winery A in 19)7.30/ The line for all varieties is heavy. This 
indicates that the trend is statistically significant. Similarly, column 7 of 
Table 7a indicates that the probability of drawing a sample with this indicated 
rate of change from basic data in which the true rate of change was zero is very 
low. 31/ Trends are negatively sloped for Missions, Carignanes, Thompsons,. 
Malagas, Tokays, Alicantes, and Palominos. Estimated rates of change for Missions 
and Alicantes are of a lower order of statistical significance than those shown 
by heavy lines, Sugar content apparently rose during the season for Petite Sirah, 
Golden Chasselas, and Ribier varieties at Winery A in 19,7, but the latter two 
are not statistically significant, Each trend line is broken by a small line. 
This line is so placed as to indicate on the vertical axis the average sugar 
content for the season as a whole and on the horizontal axis the median date of 
unloads within the season-~or the middle of the crushing season for that variety 
at Winery A, 
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30/ This does not necessarily mean that grapes lost sugar on the vines in 19,7. 
It merely means that average sugar of grapes delivered to the winery decreased as 
the season advanced, This pattern is common to all wineries and to many varie- 
ties and areas of origin in the 19:7 season. 


31/ The "t" value indicates low likelihood that the calculated negative re- 
gression is attributable to sampling variation. 
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Average sugar content 


FIGURE 5 


Intraseasonal Trends in Daily Average Sugar Content, by Varieties, Winery A, 1947 
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TABLE 7 
Estimated Daily Average Rate of Change in Sugar Content, 


95 Per Cent Confidence Intervals and Levels of Significance 
Winery A, 197 and Wineries B and C, 1947-199 


umber Regression Level of 
-- Range of coefficient Nt" |significance 
we i sampling dates byx Limits2/ value| (per cent) 
Geter imate IEE AR oo ce aS, ak (aR Santee 


oe A=-19L:7 


































Alicante 105|Septe 23-Nov, 1 
Carignane 582|Sept, 15-Nov. 3 
Golden Chasselas 5|Septe 18-Oct. 22 
76 |Septe 16=0ct. 2h 

117|Sept. 2h-Nov, 10 

1ljSept. 22-Oct, 1h 

S|Sept. 25-Oct,. 17 
Petite Sirah 15{Sept, 11-Oct, 21 
Ribier 10/Octe 20-Nov. 7 
San Salvador 7|Oct. _1-Oct. 7 
Thompson 552|Sept. 8-Nov, 10 
Tokay 252|Sept. 23-Nov. . 8 
Zinfandel hh {Sept. 15-Oct. 
All varieties | 1,781;Sept, 8-Nov. 





























































Alicante 
Carignane 


318 |Sept. 7-Nov, 10 
1j1|Sept. 5-Nov. 7 
22|Sept. 20-Nov. 10 
71|Sept, 11-Oct. 20 
18 Sept. 7-Nov. 6 
261 Sept ° 5-Nov. 10 
56 Septe 9-Oct. t 
19 Oct ° -Nov 9 7 
781|Sept. ll-Nov, 10 
102}Sept. 7-Oct, 7 
13|Sept. 5-Sept. 20 
3h |Sept,e Lh. Nove 7 
ll1l{Sept, l-Nov, 1 
Aug e Lh-Oct 2 21 
{ 2-Oct. 
1-Nov. 






150 Sept. 18=Nov. 2h 
Sept. 16-Noy. 22 


28-Nov e 26 


(Continued on next page.) 
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Table 7 continued. 















: Regression 
Range of coefficient 


sampling dates by. Limits? 


Level of 
ne" isignificance 
value | (per cent) 









Malvoisie 69 jOct. 2-Nove 19 21307 20345 
Mourastel ll fOcte beOct. 13} ~02342 01:09 3.659), 99 

Mission 21 |Octe l-Nov. 17] +0132 +6026 2056 b/ 
Muscat 985 |Auge 10-Nov. 26 20167 20020 {16.7000 99 














Palomino 89 |Sept. 8-Nov. 3 00257 -0280 1.8227 50 
Ribier 60 |Septe 10-Nov. 23 .0260 | .0200 | 2.6000 95 
San Salvador 7 Oct e h=-Oct e 6 =e h2h7 e 8 580 de 1706 70 
Sultana 100 Sept e 17-Nov 2 10 ~e 008 5 e 0198 e 8500 50 
Thompson 1,463 |dJuly 17-Nov. 22 2056) 20055 = 120.129 99 
Zinfandel 33 |Sept. 15-Nove 20399 | 20351 | 2.306 95 

All varieties |3.66) |J 17-Nov. 26 20386 .0033 |22.7059 99 
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15 |Sept. 28-Oct. 31 
130 Sept. 28=Nov. 


Alicante 
Carignane 



































Emperor 363 |Sept. 28-Nov. 6 
Feher Szago 10 |Oct. 1-Nove 
Grenache 25 |Octe -Oct. 26 
Malaga 230 |Sept. 28-Nov. 6 
Malvoisie 19 |Sept. 28-Oct. 26 
Mission 28 jOct.e  3-Nove 3 
Mourastel 7 |Sept. 30-Oct.e 5 
Muscat 562 |Septe 29-Nov.e 5 
Palomino 6 |Septe 29-Oct. 17 
Ribier 71 |Sept. 28-Nov. 5 
Sultana 95 |Septe 30-Oct. 28 
Thompson 106 {Sept. 28-Nov. 2 









All varieties 11,846 |Sept. 28-Nov. 6 
7e-- 

































Zinfandel 6 {Octe 20-Octe 22 




















Cornichon 8 |Oct. 2-Nove 10 
Grenache 11 |Oct. 23-Nove 3 
Palomino 18 |Sept. 27-Nov. 10 
Carignane 2 |Septe 29-Nov. 6 
Feher Szago 3 |Sept. 25-Nove. 13 
Alicante 29 |Sept. 27-Nov. 20 
Ribier 6 |Oct. 16-Nov. 25 
Thompson 136 |Sept. 26-Nov. 21 
Emperor 433 |Oct.e. 7-Nov. 
Sultana 12 | Sept. 30-Nov. 
Muscat 538 |Sept. 25-Nov. 17 
Malaga 


All varieties 


(Continued on next page.) 
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Table 7 continued. 





Number Regression 
Range of coefficient myn 

Variety loads| sampling dates bux Limits? value 
a ee PE EE an AE “a: aes oe 
Alicante 22 |Oct. 7+Nov. 18 00771 
Black Monukka 29 |Oct. 5-Nov.e 19 204,89 
Carignane 177 |Oct. 1-Nov. 2) 20339 
Emperor 29 |Oct. 20-Nov. 2) +0622 
Feher Szago 3 |Sept. 23=-Nov. 22 20159 
Fresno Beauty 9 |Oct.e 27-Nov. 17 2204 
Grenache 93 |Oct. 2=Nov. 20 2089), 
Malaga 43 |Sept. 21-Nov. 2 01,38 
Malvoisie 20 |Oct. -Nov. 3 0136) 
Mission 21 |Oct. 7-Nove 20 20418 
Muscat 1,382 |Oct. 1-Nov. 2h -0730 
Palomino 6 |Oct. 2Nov. 13 -0012 
Ribier hh |Sept. 21-Nov. 23 0378 
Sultana 106 |Sept,. 17-Nov. 16 oOh2h 
Thompson 1,04 |Sept. 17~-Nov. 13 2023 
Tokay 186 |Octe 28-Nov. 17 2076 
Zinfandel 77 |Oct. 7-Nov. 17 20081 

All varieties | 3,753 |Sept. 17-Nov. 2h 22015 

g--Winery C--19L)9 













Black Monukka 
Carignane 
Cornichon 
Emperor 

Feher Szago 
Fresno Beauty 
Grenache 
Malaga 
Malvoisie 
Mission 






a/ The upper limit is determined by adding the entry in this column to the 


respective slope. The lower limit is determined by subtracting the entry 


All varieties | 3,632 















from the respective slope. 


b/ Not significant. 


c/ Less than 50 per cent. 


, 26-Nov. 23 













29-Nove 
29-Nove 
29-Nov. 11 
10-Oct. 29 
S-Nov. 25 


25-Oct. 28 
28-Nov. 8 
27-Nove 26 
29-0ct e 22 
30-Nov e 3 
27-Nove 22 
29-Nov. 26 
S-Nove 9 
26-Nove 9 
26-Nove 18 
20-Oct. 25 
29-Nov.e 
26-Nove 26 
























00766 
20616 
216) 
©1340 
20197 
-0539 
1.366 
o1791 
20329 
20080 
«1002 
20659 
2002) 
+1380 
«1160 
20303 
20583 
20506 
2017 





201,86 
ol lhS 
030 
«1476 
0197 
203))3 
2.0463 
0278 
0112 
«5350 
0570 
+0126 
0398 
o0hL8 
«0198 
0197 
«2,93 
+1368 
0088 
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The data shown in Figure 5 are further developed in Table 7a. The regres- 
sion coefficients, column , show the average change in sugar per day over the 
season as computed by least squares calculations. The entries in column h give 
the 95 per cent confidence intervals about the regression coefficients, Addition 
of the entry to the coefficient or slope gives the upper limit; subtraction of 
this entry from the regression coefficient sets the lower limit. The confidence 
interval is interpreted as indicated before. The entries in column 6 and column 7 
indicate the relative reliability of the estimated regression coefficients or 
average daily changes in sugar content. More varieties are included in Table 7a 
than are shown in Figure 5. Both the chart and the table indicate that average 
sugar content for many varieties decreased as the season of 197 proceeded. In 
general, where the rate of daily average decrease in sugar was high, the statis- 
tical significance of the calculated average rate of decrease was also high, 
Average daily decrease in sugar for Alicante, Carignane, Malaga, Mission, 
Palomino, and Tokay grapes exceeded Oh per cent per day. The average daily 
rate of decrease in Thompsons was approximately .03 per cent. Petite Sirah 
grapes alone showed increases which were highly significant statistically. 


The 197 experience of Winery B is summarized in Figure 6 and in Table 7b. 
For all varieties taken together, there was practically no change in daily aver- 
age sugar readings during the season. The level and slope of consolidated trends 
may differ because of the differences in the series which make up the aggregates. 
Yet, it is the consolidated trend--regardless of its determinants--which deter- 
mine the total impact of the program. The slight decrease of .0079 per cent is 
statistically significant, but it represents a rate of fall of only about one- 
tenth that shown in the data for Winery A in 197. The impact of sugar control 
upon Winery A would have been much different from its effects upon Winery B in 
1947. Carignane, Feher Szago, and Zinfandel all decreased more than 05 per 
cent per day--or a full per cent of sugar content in less than twenty days on 
the average. Muscats decreased more than .03 per cent daily. These decreases 
were offset by increases in sugar in Alicantes and Petite Sirahs in excess of 
.05 per cent daily and of lesser increases in Grenache, Ribier, and Thompson 
grapes, Thus, the over-all pattern of decreasing sugar is the same as in Winery 
A, but there are significant differences with respect to the trends of the sev- 
eral varieties. Percentages eliminated by minimum sugar requirements would have 
differed between the two wineries in 197, both with respect to total crush and 
to crush of the several varieties. 


The great difference in intraseasonal sugar trends of grapes between 19)7 
and 1918 is indicated for Winery B in Table 7c and in Figure 7. For all varie- 
ties taken together, there was an average daily gain in sugar of 0386 per cent. 
The rate of gain was highly significant statistically. On the average and for 
all varieties, average sugar content of grapes crushed increased a full per- 
centage point every twenty-six days. Only a few varieties showed decreases and, 
for most of these, the number of observations was small, 32/ Alicante, Grenache, 
and Malvoisie gained more than .08 per cent daily. Carignane, Malaga, Thompson, 
and Zinfandel gained more than .03 per cent daily. Other major varieties gained 
sugar at daily rates ranging from .01 to .03 per cent. This pattern prevailed 
generally for all three wineries. 


32/ The negative rate of change was statistically significant for Mourastels 
only. 
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Average sugar content 


FIGURE 6 


Intraseasonal Trends in Daily Average Sugar Content, by Varieties, Winery B, 1947 
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Average sugar content 


FIGURE 7 


Intraseasonal Trends in Daily Average Sugar Content, by Varieties, Winery B, 1948 
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Major attributes of the 1949 season as represented by the crush of Winery B 
are summarized in Figure 8 and in Table 7d. The season was shorter than in 
either 197 or 1948. The crop was lighter, The normally expected increase in 
sugar within the season occurred as in 1948. However, the average daily rise in 
sugar was .059 per cent as compared to .0386 per cent for the same winery in 
198, On the average and for all varieties, there was a gain of a full percent- 
age point in sugar content every seventeen days. Muscat grapes, which decreased 
in sugar during the 1947 season and gained only slightly in 19hi8, increased in 
sugar at Winery B during the 199 season at the rate of..l757 per cent per day. 
Alicantes and Missions gained .139 and .1778 per cent, respectively. Gains 
ranging from .05 to .10 per cent per day were recorded for Carignane, Emperor, 
Feher Szago, Malaga, Grenache, Malvoisie, and Thompson grapes. Only one variety-- 
Mourastel--with few observations showed significant decreases in daily average 
sugar during the season, These data indicate that there are major differences 
in the level and intraseasonal trends of grape sugar among varieties received 
in one season at the same winery. ‘The degree and significance of the differ- 
ences in daily rates of intraseasonal change in sugar are appraised in subsequent 
sections. There are also estimates of the differences in percentage of tonnage 
eliminated by various minimum sugar content requirements. 


Intraseasonal trends for grapes received by Winery C are shown in Figures 
9 to 11 and Tables 7e to 7g for the years, 1917-1949. For all varieties taken 
together, the average daily rate of decrease in average sugar content for 
Winery C in the 197 season was .0957 per cent, This means a decrease of a 
full percentage point in sugar content about every 10.5 days. This regression 
of sugar content on time is highly significant statistically, The rate of 
decrease exceeded the average daily decrease in sugar for all varieties received 
at both Winery A and Winery B in 19h7. However, the general pattern was much 
the same. Muscat grapes delivered at Winery C in 1947 decreased in sugar read- 
ings by an average rate of .0793 per cent per day. Carignanes decreased at the 
rate of .0732 per cent per day. Only Thompson and Sultana grapes recorded gains 
of sugar exceeding .Oh per cent per day at acceptable levels of statistical sig- 
nificance. Increases in recorded sugar readings were reported for Zinfandel, 
Grenache, and Ribier grapes. However, these estimated rates of increase in sugar 
were low and were not statistically significant. 


The 1948 data for Winery C are recorded in Figure 10 and in Table 7b, For 
all varieties taken together, recorded sugar content of grapes delivered to 
Winery C in 198 gained .2015 per cent per day on the average over the season. 
This regression coefficient is highly significant statistically. It represents 
on the average an increase of a full percentage point in recorded average daily 
sugar content in less than five days. This compares to a gain in 1948 of only 
.0386 per cent per day on the average for Winery B. Muscat grapes, which had 
decreased in recorded sugar in the 1947 season, showed increases of .07203 per 
cent per day on the average. Thompson grapes inereased on the average only .02h3 
per cent per day. As contrasted with the data for 197, no variety recorded a 
decrease in average sugar content as the season proceeded, Several minor varie~ 
ties showed very high rates of increase. Other varieties showed positive rates 
of change in daily sugar content, but the recorded changes were not statistically 
significant. 


The recorded daily changes in average sugar content in the 199 season for 
grapes delivered to Winery C are shown in Figure 11 and in Table 7g. For all 
varieties taken together, grapes crushed at Winery C in 1949 gained on the aver- 
age .O17h per cent per day. This daily average rate of increase is significant 
at the 99 per cent level of probability. This means that the reported rate of 
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FIGURE 8 


Intraseasonal Trends in Daily Average Sugar Content, by Varieties, Winery B, 1949 
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FIGURE 3S 


Intraseasonal Trends in Daily Average Sugar Content, by Varieties, Winery C, 1947 
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FIGURE 10 


Intraseasonal Trends in Daily Average Sugar Content, by Varieties, Winery C, 1948 
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FIGURE 11 


Intraseasonal Trends in Daily Average Sugar Content Grapes Delivered, by Varieties, Winery C, 1949 
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increase would be calculated from samples drawn from data in which the true rate 
was zero less than one time in 100, The rate of increase of .017) in Winery C 
in 199 compares with the rate of .059 for Winery B. Thus, while both wineries 
experienced increases in daily average sugar in 199, the rate of increase for 
Winery C was more than three times as sharp as that for Winery B.. No varieties 
showed decreases in reported daily average sugar content at Winery C in 19h9. 
However, varieties differed significantly from the reported average daily changes 
at Winery B in the same year, Similar differences with respect to the 1948 rates 
are apparent, 


The conclusions implicit in Figures 5 through 11 may be summarized as 
follows: (1) there are significant differences in both the average level of 
sugar for the season as a whole and in the average daily rate of change in aver- 
age sugar content of grapes among varieties received within a single season at 
a given winery; (2) there are significant differences between seasons in both 
average sugar and in intraseasonal trends for grapes received at a given winery; 
(3) there are significant differences in season averages and in intraseasonal 
trends both for all grapes crushed and for specific varieties received at dif- 
ferent wineries in the same season; and (l) there are significant differences in 
the variations between seasons in both season average sugar and in intraseasonal 
trends--again both for all grapes and for specific varieties--among different 
wineries. 


In 197 average sugar content decreased ten times faster for Winery A than 
for Winery B, In the same year, the rate of daily average decrease was twelve 
times faster for grapes delivered to Winery C than to Winery B. In 198 grapes 
delivered to Winery C--which had decreased rapidly in the preceding year--gained 
in sugar at an average rate more than five times as high as that of Winery B, 
The situation was reversed again in 199. In that year, the daily average rate 
of gain for all varieties was more than three times higher at Winery B than at 
Winery C, For either of the wineries, the differences in estimated daily aver- 
age rates of change in sugar content between the three years were sharp and 
statistically significant. These same results appear when comparison is made 
of the separate varieties, There is no stability within a given year in the 
intraseasonal trends of sugar content either for individual varieties or for 
all varieties taken together as between different wineries.. There is no sta- 
bility in the all varieties or individual varieties trends for grapes delivered 
to a given winery over several seasons. 


Thus, the bases for prediction of the impact of sugar minima upon volume 
crushed in any classification seem inadequate. There is insufficient stability 
over time effectively to predict either season average sugar, the dispersion of 
individual load readings about the average, or intraseasonal trends upon the 
basis of available records. The sharp variation among varieties and among re- 
ceiving wineries within a single season means that the impact of specified 
minima upon varieties and upon individual wineries would be significantly dif- 
ferent.. The effects of such limitation over time would vary both for a given 
winery and for different wineries over several seasons.. The differences appear 
to be sufficient to engender considerable doubt of the feasibility of a limita- 
tion program based upon specification of minimum sugar content of grapes re- 
ceived for crushing. 


In 197 minimum sugar specification sufficient to limit tonnage crushed 
would have automatically imposed closing dates on crushing of many varieties if 
it were effectively to limit tonnage.. However, it would have denied access to 
the winery to some varieties,. Others would have been unaffected. Closing dates 
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and percentages of elimination would have varied widely among wineries, varieties, 
areas of origin, and times within the harvest season. In 19,8, effective minimum 
sugar requirements would have imposed opening dates upon the crushing of grapes. 
Again, there would have been wide variations with respect to access to wineries 
among areas of origin, varieties, and times of harvest, Similar conclusions are 
applicable to the 199 season. Here, certain varieties would have been entirely 
excluded, It is doubtful that volume could have been controlled in any of these 
years through specification of sugar minima without serious administrative and 
equity difficulties, At the least, growers and vintners would be induced to 
shift normal harvesting and crushing schedules in order to avoid the effects of 
sugar regulations upon timing of their operations. 


There are three years of data in this analysis. There is at present no 
basis to identify and measure the determinants of these patterns of variation 
among varieties, wineries, areas, and seasons, Thus, there is no way to forecast 
the pattern of sugar levels and trends into the future. Nonetheless, in the 
three years for which data are available, such a control would clearly have been 
inequitable and impracticable. There is no reason at the moment to assume that 
more stable relationships will prevail in the future. 


All Varieties, One Winery, Different Seasons.--For Wineries B and C, the 
general intraseasonal trend for 197 was negative. The 1948 and 19)9 intrasea- 
sonal trends were positive. Differences in slope of the trends for the same 
winery over two or more seasons are statistically significant. So far as con- 
trol is concerned, this means that the impact of a given minimum sugar require- 
ment upon the same winery would differ over the years in two major respects: 
(1) the volume eliminated would differ and (2) the time distribution of such 
elimination within the season would also differ. 


The variation in intraseasonal trends from one year to another was also 
tested by calculating intraseasonal trends for the combined crush, excluding 
culls, of Wineries B and C in each of the three years 197-1949. In 1947, the 
estimated combined tonnage crushed was about 5),,000 tons, The estimated com- 
bined crush for 1918 was about 75,000 tons and for 1949 about 55,000 tons. In 
1947 the average sugar content of all varieties crushed at the two wineries 
decreased on the average by .006 per cent per day. Thus, there was practically 
no intraseasonal trend for the aggregate tonnage. The average sugar content for 
all grapes crushed by the two vintners for the season as a whole was 22.5 per 
cent, In 1948 the season average sugar content was 23.0 per cent, in this year 
average sugar for all varieties crushed at the two wineries increased during the 
season at the average daily rate of .118 per cent. In 19,9 the season average 
for the two wineries combined was 2.7 per cent. Average sugar content increased 
during the season at an average daily rate of 034 per cent. Differences in both 
means and trends were statistically significant. 


Thus, for aggregatedtonnage, there were no stable relationships between 
level of season average sugar content and the pattern of intraseasonal change. 
By either criterion, limitation of crush through any specified minimum sugar 
requirement would have had significantly different effects over the three 
seasons. 


All Varieties, Different Wineries, One Season.--If intraseasonal trends for 
all varieties Crashed differ among Wineries in a given year, volume control 
through minimum sugar specification would affect the operations of the wineries 
differently. In Figure 12, the 95 per cent confidence intervals about the slopes 
of the "all varieties" crushed by each of the three wineries in 197 are shown. 
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FIGURE 12 ko. 


Estimated Daily Average Change in Sugar Content and 
95 Per Cent Confidence Intervals, by Varieties, 
Wineries A, B, and C, 1947 
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The same intervals are shown for the aggregate crush of each of eight varieties 
for each of the three wineries in 197. The vertical axis indicates sugar con- 
tent; the horizontal axis indicates date of harvest. The units indicated on the 
vertical axis measure 1 per cent; the units on the horizontal axis measure @ 
change of ten days. These charts do not compare levels of the various trends. 
They test only the statistical significance of the average rates of daily change 
in sugar content.33/ 


The "all varieties" chart indicates clearly that the average daily rates 
of change in sugar content of grapes delivered to Winery B in 157 differ sig- 
nificantly from those of Wineries A and C, By the criteria used here, the rates 
of change in unloads at Wineries A and C did not differ significantly in 197. 
Rates of change in other years in deliveries to the wineries may be compared by 
reference to Table 7 and to Figures 5 through 11. 


One Variety, Different Wineries, One Season.--This question is answered for 
eight varieties and for 1947 by Figure 12. The daily rate of change in sugar 
content of Thompson grapes delivered to Winery A was significantly different 
from the trends for Thompsons delivered to Wineries B and C. The average daily 
changes were significantly different for Wineries B and C with respect to Muscats 
and Sultanas. There are no other significant differences among the varieties 
shown here for 197, although the reliability of the estimates of daily average 
changes in sugar contents varies widely among the three wineries. 


One Variety, One Wine Different Seasons.--Figures 13 and 1) are set up 
like Figure 12 except that they compare 95 per cent confidence intervals about 
average daily rates of change for grapes delivered to the same winery in differ- 
ent years. Figure 12 compares confidence intervals about the estimated daily 
average changes in sugar content by variety of grapes delivered to different 
wineries in the same year. The vertical axis of Figures 13 and 1) are calibrated 
to the same units as in Figure 12. Each marked unit indicates one percentage 
point in sugar content. Each marked unit on the horizontal axis indicates ten 
days. Again, only the significance of the differences of the average daily rates 
of change are measured here. The levels of the trends are not compared. As in 
Figure 12, the width of the angles may be taken as rough indices of the relative 
statistical reliability of the various estimates of daily average change in 
sugar content. 


The two sets of charts support the conclusions drawn earlier. For both 
wineries and for most varieties, daily average sugar content decreased as the 
season progressed in 197. For Winery B, the average daily sugar content in- 
creased during the seasons of 198 and 1949, although there were no significant 
differences between the two years for that winery by the criteria used here. 
The differences indicated by these two charts may be exemplified by the follow- 
ing examples: for "all varieties," the 1949 rates for Winery B differed sig- 
nificantly from the 1947 and 1948 rates--the 1947 and 1948 rates did not differ 
significantly; for Winery ©, the rates for all varieties were significantly 
different over all three years since none of the confidence intervals overlap. 


33/ The fan-shaped arcs in Figure 12 really compare the relative changes in 


sugar over the same number of days for the various classifications, 
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Sugar content--intervals of 1 per cent 





FIGURE 13 2. 
Estimated Daily Average Change in Sugar Content, 


and 95 Per Cent Confidence Intervals, 
By Varieties, Winery B, 1947-19h9 
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Sugar content--intervals of 1 per cent 
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FIGURE 14 


Estimated Daily Average Change in Sugar Content 
and 95 Per Cent Confidence Intervals, 
by Varieties, Winery C, 1947-1949 
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There were no significant differences among Thompsons over the three seasons 
for Winery C. The 197 and 1948 rates differed significantly for Winery B. The 
rates for Muscats differed significantly for both wineries over all three years. 
The Carignane rates differed significantly over all three years for Winery C, 
but the differences between 198 and 199 were not significant for Winery B. 
Alicante rates differed significantly in all three years for Winery 0, but again 
the differences between 1918 and 1949 rates werenot significant for Winery B, 
There are general and significant differences in rates of change in sugar over 
seasons, 


Year-to-year changes in trends of several varieties are shown in Figure 15. 
In general, trends were higher in 198 than in 199 for this winery. For many 
of the varieties, the average daily rates of change did not differ greatly 
between those two years. For others--such as Mission, Muscatel, Mourastel, Feher 
Szago, and Zinfandel--trends differed sharply in slope as well as level. In 
general, trends for 1917 were lowest and most frequently negative. Yet, 1947 
trends were positively inclined for Mission and Petite Sirah. This chart and 
the tables from which it was drawn again support the general findings that 
neither trends nor season averages are stable over the years, 


Areas of Ori gin.--This question must be divided into several subsidiary 
issues. 


Figure 16 indicates differences in the estimated intraseasonal trends of 
all grapes crushed at Winery C from six areas of origin over the three years, 
197-199. Trends for other areas are shown in Table 8, ‘In any one of the 
years, the levels of the trends differ among various origins and, for any year, 
the slopes of the estimated trends differ among the areas, Thus, in 197 slopes 
of trends were negative for all areas shown except Parlier.. Among the areas for 
which 197 trends were negative, the daily average rates of change in sugar con- 
tent differed widely. 


The differences in trends for any area over the three years are also in- 
dicated by Figure 16. Thus, all 198 trends shown are positively sloped, indi-_ 
cating that sugar content increased as the season progressed for all the areas. 
Nonetheless, the slopes differ and there seems to be little systematic relaticn- 
ship between the characteristics of the trends in each area over various years. 
The trends for the several areas show a mixed pattern for 199. Grapes deliv- 
ered to this winery from Clovis, Ivanhoe, and Sanger showed negative intrasea- 
sonal trends. Yet, in most cases the level of the 19h9 trend was higher than 
that of 19:8 which in turn was generally higher than that of 19L7. Accordingly, 
when trends are considered by areas, there appears the same lack of systematic 
pattern in the variation of sugar attributes by areas, varieties, seasons, or 
receiving wineries. Trends for other areas and wineries show the same lack of 
stability. Different wineries would not be affected in the same way in any one 
season. No single winery would be affected the same way in different seasons. 
The difference in impact of a given sugar minimum from one year to another would 
differ among wineries. No varietal classes would be affected similarly in any 
season nor would the differences in impact over time be similar among varietal 
classes. Finally, areas of origin would also be affected differently with 
respect to the impact upon the eligibility of total area production of minimum 
sugar specification either in a single season or over several seasons. 


Season average sugar content, variances, and daily average rates of change 
in sugar are shown in Table 8 for 31 areas of origin of grapes crushed at Winery C 
in one or more of the three years. Within each one of the years, the season 
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FIGURE 15 io. 


Intraseasonal Trends in Average Sugar Content, 
by Varieties, Winery B, 197-199 
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FIGURE 16 


Estimated Daily Average Change in Sugar Content, 
All Varieties, by Areas of Origin, Winery C, 1947-1949 
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TABLE 8 


Estimated Season Average Sugar Content, Variance and Daily Average Change in Sugar Content, 
All Varieties, by Area of Origin, Winery C, 1947-1949 
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Caruthers 
Clotho 
Clovis 
Del Rey 
Dinuba 
Exeter 
Fowler 
Fresno 
Hanford 
Herndon 
Hughson 
Ivanhoe 
Kerman 
Kingsburg 
Laton 
Lemoore 
Lodi 
Madera 
Merced 
Modesto 
Orange Cove 
Parlier 
Reedley 
Ripon 
Salida 
Sanger 
Selma 
Terra Bella 
Turlock 
Visalia 
Winton 
a/ Highly significant. 
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averages differed sharply, There were also wide differences within each of the 
years among the variances about the season averages. Within each one of the years, 
the average daily rates of change varied widely among the areas of origin, with 
both positive and negatively inclined trends among the areas, The between years 
patterns for the various areas of origin are quite similar. Season average sugar 
and variance for grapes from the same area delivered to the same winery in differ- 
ent years both differed sharply. The trends for given areas showed quite as much 
variation from year to year, On the basis of these data, two conclusions seem 
well supported: (1) in any given year, the impact of minimum quality regulations 
would vary widely among areas and (2) there is insufficient stability in these 
measures accurately to predict over time the effects of quality control in any 
particular area. 


loads to Winery A from nine areas in 199 were analyzed separately. Results 
are summarized in Table 9. Trends were statistically significant for seven of 
the classifications, Average daily changes in sugar content within that_single 
year varied from a decrease of about 4 per cent to an increase of about % per 
cent. In 199 minimum sugar requirements would not merely have resulted in dif- 
ferent percentages or tonnages eliminated, Some areas would have had to conform 
to closing dates since trends were sharply negative. Others might have been 
required to defer opening dates for crushing. 


TABLE 9 


Estimated Daily Average Change in Sugar Content, 
Thompson Grapes, by Areas of Origin, Winery A, 199 


Number of Regression 
Production truckloads coefficient ba level of 
area sampled value significance 
| __per cent | 


Ceres 
Escalon 
Manteca 


Modesto 
Oakdale 
Ripon 
Riverbank 
Salida 
Turlock 
All areas 





a/ Not significant. 


The effects of sugar control upon individual varieties from particular areas 
of production are indicated for several varieties and areas in Figure 17. In any 
given year, there were differences in the trends for the same variety among dif- 
ferent areas of origin. The trends for different varieties from the same area in 
the same year were of course different. For any variety, the trends differed 
widely in different seasons for given areas of production. Finally, for any area 
of production the trends in different years were significantly different in many 
cases. In general, the 199 trends were highest--followed by 19l8--but there 
were many exceptions, and the slopes for given varieties from given areas dif- 
fered widely among areas. 
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FIGURE 17a 


9. 


Estimated Intraseasonal Trends in Daily Average Sugar Content, 
by Varieties and Areas of Production, Winery B, 1947-1949 
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Thus, in 197, trends for Muscats were negative except for Reedley. Trends 
for 198 and for 1949 were uniformly positive in all areas of origin. However, 
both levels and trends differed among areas in any one of the three years. Over 
the three years, trends differed sharply in all areas, The patterns of change 
from one year to another were widely different among the various areas shown on 
the chart. Variation within and between years is similar among the varieties 
shown, There is no similarity in the trends for any one area of origin when 
several varieties are considered for one year. Thus, the Thompson trend for 
Fresno in 199 was sharply negative, All others from the Fresno area were posi- 
tive in that year, Trends in 197 were negative for Muscats and Thompsons from 
Fresno crushed at Winery ©, but trends rose in that year for Alicantes and 
Carignanes from the Fresno area, Whether within and between year variation be 
regarded by comparing different varieties from a given area or different areas 
producing the same variety, the conclusion is the same: there is no regularity 
of pattern among varieties or areas of origin either within a given season or 
over several seasons. 


Tests were made of the significance of the differences of the trends by 
varieties and areas of origin. Figure 18 indicates such tests for Thompson 
grapes received at Winery A in 1949 from nine different areas. Again, only the 
significance of the differences in the average daily rates of change rather than 
the levels of trends is tested here. The first panel indicates that the Ripon 
rate for Thompsons in that year was significantly different from those of Manteca 
and Escalon, The Turlock rate differed from those of Modesto and Salida, The 
Riverbank rates differed from those of Oakdale and Ceres, 


In Table 10 varieties received by the several wineries are classified 
according to area of origin, For each variety from each area of origin, the 
following measures are calculated: season average sugar content; variance or 
measure of dispersion of individual load readings about the season average for 
the particular variety from the particular area; slope or average daily rate of 
change in sugar content during the season; and "t" coefficients which are indices 
of the statistical reliability of the slopes or regression coefficients, With a 
breakdown of the annual receipts of the individual wineries into such narrow 
classifications, sample size decreases and reliability of the various coeffi- 
cients therefore also decreases in general. Nonetheless, several clear-cut 
conclusions become obvious from inspection of these results. 


Season averages for a given variety delivered to a single winery in a single 
season differ sufficiently to induce serious differences in percentages elimin- 
ated by any minimum sugar requirement. These differences are, however, of a 
generally lower magnitude than that of the variances, Nearly all of the slopes 
for 1917 were negative, which is consistent with other findings of the study. 
Petite Sirah trends were positive and highly significant statistically. Except 
for this variety, highly significant slopes were uniformly negative, ranging 
from about zero change to about ,1 per cent decrease in average sugar content 
per day through the season. Differences in slope among varieties and areas in 
1917 were sufficient to involve serious difficulty in administration of the 
proposed type of program. 


In Table 10 are shown breakdowns by varieties, areas of origin, receiving 
winery, and year. For each of these cross classifications are shown the season 
average sugar content, variances as measures of the dispersion of individual load 
readings about the season averages, slopes or average daily rates of change in 
sugar content through the season, and "t" coefficients as indices of the sta- 
tistical significance of the calculated average rates of change in sugar. 
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FIGURE 18 


Estimated Intraseasonal Average Daily Changes in Sugar Content and 
95 Per Cent Confidence Intervals, Thompson Grapes, 
by Areas of as sie A, 1949 


ear  eaee Be 
Beene 2e°s 4 










Sugar content 







& x aah a Be 
seerescce 
H+ Rivechine-” & 
Seuenesne/anuee 
oeumeee 





52. 








TABLE 10 
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Estimated Season Average Sugar Content, Variances and Average Daily Change 
in Sugar Content, by Varieties and Areas of Origin, 
Winery A, 197, and Wineries B and C, 1947-19h9 
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San Salvador Alicante 
Escalon 25. 71 10.63 ~e 2500 037 Escalon 22023 3.63 -.0303 63h 
Mixed Manteca [21.30] 383 | -.0249| .53 
Modesto 25.04 | 5.27 —.2252 5eh3 Modesto 20. 96 2053 -.0161 48 
All areas 25627 5.66 0239 6.02 All areas 21-33 3629 ~+0h08 1.68 
Tokay Thompson 
Escalon 20.76 | 1.30 |-.0892 | 3.67 Atwater {23.43 | 206 | 20348 | 1.93 
lodi 20.48 2226 -, 068); yeSk Escalon 23.42 2625 -. 0223 2.58 
All areas { 20.50| 2.19 |-.0714 | 5.21 Keyes 24.64 | 1689] .057h | 1.09 
Mission Manteca |2h.00| 1673 | -«0267/ 43 
Modesto 25.43 1.446 20196 32 Modesto 2379 2250 ~.0385 5.23 
| All areas | 25.45 2.16 -.0471 285 Turlock 23.94 2.80 -.173\ 2.65 
Petite Sirah All areas! 23.69 | 2.51 | -.0293 | 5.59 
| Modesto 23.07 | 1.60 | ~0856 | 16.7) | Grenache 
All areas | 23.27] 1.40 | .068) | 3.52 Escalon {24.06 | 2.02 | -.0033} .08 
Malaga Modesto {2,88 | 2.72 1!-.0107| .59. 
Atwater 20. 76 he 09 “es 0540 le hh Ripon 23 «36 4.05 poe e12 
Escalon 21.25 | 3.18 |-.0956 | 3.26 All areas} 2.69 | 2.86} -.0006; .Oh 
Modesto 21.34 | 3651 |-.0620 | 2.83 | Carignane 
| All areas | 21.14] 3.61 |-.0610} 4.29 Atwater {2h.30] 3.32|-.O0hk| .07 
| Zinfandel Escalon | 23.79 | 20261 -s0617| 4.09, 
Manteca e561 belS |-.4292 | 2.70 Manteca |2h.10| 1-94 | 1.78 
Modesto 23.65 5.51 20216 051 Modesto | 24.00 2.0 -.05)9 6.36 
| All areas 2h. 00. 5. 25 -.0133 035 Ripon 25615 2-7 -.0977 2493 
Salida {2helkh} 1.55 +2019 | 1.93 | 
All areas! 2.02} 2.39 | -.0580; 8.7h 
10b Winery B, 19h7 
Petite Sirah | Alicante 
“Sanger | 24.01 | 1.83 | .0288| .28| Fresno [23.29 247 | 0711] 1.63 
All areas 23.88 | 1.69 | 20538 70 | Kingsburg} 2.03 034} 60586 | h.O1- 
Mission | Manteca |22.02| 4.18 |-.0609} 1.35 
Reedley 23.57 oh | .017k 60 | Reedley {22.83 | 257 |-.C32h | 4e75 
All areas | 23.33 032 | 20145 87 Sanger 22049 | 2633 | 027k | 2-20 
Feher Szago | All gh 81} 2675 | -.0208 | 3.69 
Kingsburg | 23.37 | 1.48 |+.2250 | 3.2) |Cari 
Reedley 20.62 3 00 j- -0756 1. 2h neler 2h. 1h 5.57 -.1072 | 7200 | 
Sanger 2le 76 2e Uh e 0155 Ps Wf Reedley 226 87 le 92 - 20727 Se 1, j 
All areas | 21.70 | 3.98 | -.0563 { 1.74 Sanger 23-72 | 2elt5 | -.0807 | 3.58 Ba 
Manteca [23.00| 2.18 | -.1673 | 6.11 | 
All areas 23227 20h)6 ~.0730 7258 
(Continued on next page.) 
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Table 10 continued. 

















She 


ea- 
son 
Variety — Vari- 
Slope Het and area ance Slope} "t" 
10b Winery B, 1947 Seiaaaay ets 
Zinfandel Malaga 
Sanger 2.2 067 {-.0315 | .57 Dinuba 20.25 039 | -.0127} 1.43 
Reedley |2l.77 | 1.03 | .0280} .11 Kingsburg | 20.89 093 | ~2033 | 2.78 
All areas|2l.65 | 3.12 |-.0716 |] 3.29 Reedley 20.84] 2632 | -.0215| 2.31 
Palomino Selma 21.78| 1.31} -.053h) 1.73 
Fresno {23-49 | 1.02 | .0477|1.19 | Woodlake | 20,15! 1.04} -.02h)] .93 
Reedley {22.20 278 | 20969 | 6.75 Sanger 21.98} 1651 | -.0351) 4.01 
Sanger 21. 37 252 20799 .60 All areas 2i6 19 2.08 -.0227 he 19 
All areas|22.30 | 1.51 | .0977) 7-37 | Sultana 
Malvoisie Dinuba 21615} lel | —-0616| 2.30 
~Kingsburg|25-4 | .77 | .0333]| .08| Kingsburg | 22.68] 1.89] O49! 1.75 
Reedley |22s47 | 1.08 |-.2013| 3.46 | Reedley 22.69} 2.02 | -.0L67)| 3.3 
Sanger 25.18 | 1.81] .0580] 1.38 Sanger 22.h7 65 | -.0102} 2 
All areas|2.30 | 3.16 }-.0110} 0 All areas | 22.16] 2.56] -.0220) 1.88 
Ribier Thompson 
Reedley |20.43 | 1.63 | 20026} +10 Dinuba 22.97) 1636! +1048} 6.93 
Sanger 19.71 Le 16 =-.0215 1.01 Exeter 2.04 97 -.0458 Le 92 
All areas|20.16 | 1.58 | .0288] 2.78 Fowler 23255 48} 0462; .69 
Muscat Fresno 23219 298} 0900) 2.26 
Del Rey {26.09} 2.98 |-.0)03| 1.86 | Kingsburg | 2.23] 1638] 21146, .k3 
Fowler 2):.87 | 1.3 |-.0208/} 1.01 Livingston| 23.36 «531 20286; 2.57 
Fresno 27-08 | 5.3 |~.1508| h.20 Reedley 23.61| 1.649] 0331} 3.87 
Kingsburg 25. 78 2023 -.0398 5.61 Selma 23043 057 0213 1.22 
Parlier |25.09 | 1.35 | .OOK0] 37 Snelling 23021} 162k] 21233} 469 
Reedley [2554 | 3.09 |-.0202| 2-3) Turlock 21.90 280} 0089; .52 
Selma 25 75 2605 ~.0457 3.81 Woodlake 2h. hs 1.32 =-%6 0061 039 
Sanger 25231 3699 -.0201 1.05 Sanger 2h. Ly 1.06 -.0035 +38 
All areas|25.65 | 2.57 |-.0321; 8.22 All areas | 23.68) 1.2} 0165; 3.79 
10c Winery B, 1948 
Carignane Palomino 
Exeter 22.79 | 1.80 | .0532] 2.0) Parlier 22.681 1649] 0933) 5.18 
Fresno 24.28 | 1.77 | 0399} 2.69 Sanger 20.75] 1622] -.0308} 1.08 
Orosi 20.93 2059 5-205 260 Snelling 21.443 259 | -.0172; 57 
Sanger 22.7 | 2-09 | «0766| 5.57 All areas | 21.45} 2.65 025 | 1.712 
Clovis 2he 52 ° 85 e 0428 as 19 Grenache | 
All areas| 22.87 | 3-79 | .0h12] h.03 All areas | 24.79} 23h} 0843) 5.01 
Ribier Feher Szago 
Exeter 19.00 51 «0171 6h Sanger 206 52 6422 -.6201 153,08 
Reedley 19. 82 1.10 | ° 036 1. 71 Zinfandel { 
Sanger |19.36| 2.58, .0909! 1.76| Reedley 22.02{ 2.11); 1240) 3.21 
| All areas {19 42 ae as | e 0260 | 2e 57 Sanger 21.29| 11h; ».0312| 1.19 
(Continued on next page.) 
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Table 10 continued. 


| Variety 
| and area 


| Alicante 
|” Fowler 





All areas 


Mission 
Parlier | 
Reedley | 
All areas | 

Grenache 
Orosi 
All areas 

Palomino 
Reedley 


ay 
a8 
3 
(ome) 
oe 





Sea- 
son 
aver- 
age 


22.51 
23455 
21.12 
22.15 
233k 
22.27 


21.29 
20.99 
21.60 


26.58 
27229 
26.92 


25.93 
26.14 


21.80 
22.85 


23-01 
22.50 
23-00 
























2.91 


Vari- 
ance 


1.63 
4.79 
1.90 
3.05 
3.01 
4.57 


1.77 
66 
1.46 


55 
1.66 
2.81 


n 
1.00 


38 
37 
2.80 
e7l 
1.77 


1.02 
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21.65 
21.81 


22.446 
2h. 7k 
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| 2he21 

24.06 

23.71 
| 24.10 
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| 23.6 
23.05 
23.10 
| 22.33 
| 20.50 

20.46 


26.85 
27.63 
26.0 
26.50! 
26.60 
26.90 
26.54 
27 ohs6 | 


26.52! 
26.9) 


Variety 
Slope KL and area 
10c Winery B, 1946 (Continued 
| ata 
20320) .81 Del Rey 
20729 | 2.48 . Dinuba 
20895 | 3.63 Exeter 
051! 2.32 | Malvoisie 
0270; .51 Sanger 
a 0900 De 89 Selma 
All areas 
“~* 0386 ‘ ie 0S 
-0039| .18 
-.0085! 1.04 
10d Winery B, 1949 
Alicante 
» 3786! 2.25 Del Rey 
0843; .87 Fresno 
1778; 6.61; Reedley 
Sanger 
-.0405! .71 Selma 
0539! 1.79 Malaga 
Clovis 
el 1183 1.35 Del Rey 
“eo OS Le 02 Dinuba 
| Exeter 
+1931} 3.26 Fresno 
~.0067; «1h Reedley 
é Sanger 
©0131! .30 | Ribier 
~.3076| 5.11 Hanford 
20221} .70 Sanger 
20331 © 70 Muscat 
-1031| 1.84 Clovis 
Del Rey 
“e oss 026 Dinuba 
~.0488} .83 Exeter 
+1052} 1.02 Fowler 
1083} 3.34 Fresno 
20399 1.6 | Kingsburg 
| Parlier 
20235 +87; Reedley 
58 | Sanger 
10 |. Selma 
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Table 10 continued. 
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Variety | aver- | Vari- 
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Clovis 23.90 
Del Rey | 2h.12 
| Fowler 23.63 
Fresno 2h. 78 
| Kingsburg| 2.30 
| Parlier 23-73 
Reedley 2h.13 
| Sanger 25-11 
| Selma 23 ° 66 3 03 
All areas | 24.16] 3.2) 
Sultana 
Fowler 21.11] 1.08 
Fresno 20.77} 1.54 
Madera 226 1h le 62 
All areas} 20.94 | 1h7 
Emperor 
Exeter 18343 2200 
Fresno 18.46} 1,72 
Ivanhoe 18.30} 1.59 
Reedley 15; 58 he7h 
Sanger 15.44] 2.90 
Selma 18.28] 1.90 
Visalia 17.78 286 
All areas/ 18.30} 1.90 
Thompson 
Fresno 22.051 2.37 | 
Selma 23 ° 52 le 61 
All areas| 22.33} 2.48 
Feher Szago 
Fresno 22.73} 3-52 
All areas | 22.1) 2 













Malaga 


Clovis 23.76 
Del Rey 22.63 
Fresno 23265 
Kingsburg | 23.0 
Modesto 23475 
Parlier 23.00 
Sanger 23.31 
Selna 226 96 
All areas | 23.4) 
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Palomino e 
Fresno 21.96 
All areas | 21.69 

Grenache 
Fresno 2.95 
All areas | 2.86 

Alicante 

resno 22.05 
All areas | 22.20 

Malaga 
Caruthers | 19.93 
Clovis j{ 20.97 
Exeter | 20.14 
Fresno ae 
Ivanhoe | 20.29 
Kerman 20.13 
Kingsburg | 19.99 
Madera 20.61 
Parlier 20.03 
Reedley 19.00 
Sanger 20.63 
Selma 19.91 
All areas! 20.3) 

Ribier 
Fresno | 20.04 
All areas; 19.76 

Carignane | 
Fresno 22.81 
Madera 22-1h 
All areas; 22.7) 


All areas 
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23429 
22.66 
23-63 


25.34 
28.05 
25.093 
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Continued on next page. 
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Table 10 continued. 





l0f Winery C, 19h8 aeinoedy 


Thompson Muscat 

Caruthers| 21-41 29 | 20767} 1.32 Clovis 2hely9| 1679{ 0180} 1.83 
Clovis 23.70 oS 20211 he17 Del Rey 23.95 1.2) 20266 1.00 
Del Rey 2he7h 64 -.0093 51 Hanford 25.6 1.65 008k 238 
Exeter 23-39] Lely | 20254) 2.26 Kingsburg | 24.41] 1.33 20164) 2.53 
Fowler 21.25 | 20.09 | .0550; .32 Reedley 2.91} 2.07} 122) 5.20 
Fresno 22.86 | 1.28 |} .0266| 5.90 Sanger 23255} 2665} 089k} 12.59 
Hanford 23.2 1.30 -OO1k 03 Selma 2h. 32 1.58 «O67 6. 9 
Ivanhoe 22.2 | 13 | .0075) 51 All areas | 24.34}116.38{ .7204/1)0.41 
Kerman 22.61} 1.08 | .2147| 2.93 | Sultana 

Kingsburg| 22.15 58 | .0301) 5.67 Clovis 23.27| 1.21} .0308| 2.54 
Madera 22.60 .88 |-.0001! .01{| Del Rey | 21.97 56] .OW94) 2.92 
Parlier 22.78 -32 | 2641; 1.80 Fresno 22.83] 1.63| .0261] 2.71 
Reedley 22.27 62 | .0565|] 6.1) All areas | 22.61} 1.56] .O42h| 7.50 
Sanger 22.60 1.99 20595 he2 Ribier 








Selna 22-91 269 20072 5 Fowler 19.10 290 2150 1.70 
All areas| 22.76] 1.83 0243} 8.02 Fresno 21.36) 1.79 +2634! 13.00 
Zinfandel Sanger 20.32 039} 0103 5k 
vis 25-18 h.08 -0138 230 All areas 20.35 1.85 .0378 3439 
Fresno | 25.02 3.83 0051 206 Tokay 
lodi ' 2e15| bel8 |} .2230) 1.92 Fresno ' 20.29} 1.40] 1297 66 
Palomino | Lodi 20.54| 1.19] 40698] 3-75 





™ Dinuba 21.65| 1.18 |-.1139| 1.88 | Ripon 
Fresno | 21.91! 1,80 |-.0168! .63 | All areas 
All areas| 21.89} 1.31 | .0012; .09 


21.29} 22] 0340} 81 
| 20.55 1419) 207K6| be3h 


| | 











Emperor 

26.95 Eistho ~.1594| 3.50 
Fowler 26.76 Clovis ° o12h2 2.85 
Kingsburg} 26.8) Del Rey ° -0097 ell 
Parlier 26.70 Exeter 20283 1.53 
Sanger 27.26 Orange Gove ‘ -.0865| 3.72 
Selma 27230 Parlier -.0995} 1.16 
Reedley 27.99 Sanger 089; 1.48 
Fresno 27.61 Selma P 26370| 2.67 
All areas 27623 2e3T 20659 {10.21 Reedley -08h:7 1.75 
| Fresno . 0976} 48 
1.93 | .1833{ h.y2 | All areas | 22. .0197 | 1.83 

-1025} 1.45 | Feher Szago 
02595 2oll Clovis H e 20120 229 
2h! 162k | Kingsburgi 2h. .0027{ .10 
o1102| .92| Sanger +2550 | 1.75 
-0347! 73 | Fresno ; -0982! 5.28 
| 3.60 


All areas | 25.00 he 52 | .0766} 3-13 | All areas | 20539 
Continued on next page. 
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Table 10 continued. 





Carignane 
Clovis 
Exeter 
Hanford 
Ivanhoe 
Kingsburg 
Madera 
Modesto 
Sanger 
Turlock 
Reedley 
Fresno 

| All areas 

Grenache 
Clovis 
Exeter 
Fowler 
Modesto 
Fresno 
All areas 

Sultana 
Clovis 
Fowler 
Selma 
Fresno 
Kingsburg 
All areas 


25.19 
25.95 
2.61 
25.78 
25.15 
26.10 
25.422 
25.53 
25.64 
25.54 
25674 
25.36 


25049 
27.62 
26.69 
26.64 
27.10 
27.08 


22.98 
22.97 
23.16 
2.02 
22.76 
23.48 





ial 2.02 
.1279| 1.56 











«3005/1234 
«2164, |13.70 


+008} .09 
©2955| 2.72 
-0359| 1.65 
02181} 2.56 
-1992|11.70 
61791) 12.53 
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21160) 9.12 
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19449 

Thompson 
Biola 2.57 
Clotho 2082 | 
Clovis 24.97 
Kingsburg | 25220 | 
Madera 25.31 
Sanger 25 45 
Selma 25.00 
Fresno 2.89 
All areas | 25.02 

Malaga 
Clovis 24.70 
Del Rey 2.55 
Exeter 23279 
Fowler 2.56 
Kingsburg | 2.76 
Madera 26.25 | 
Orange Cove! 2h.98 
Parlier | 24.28 
Sanger | 24.0 | 
Selma | 23.83 
Winton 25.01 
Reedley 2h. 35 
Fresno 2.62 | 
All areas | 2.55 

Palomino 
Fresno 2.75 


All areas 2.69 { 


«78 | 2081 
1.79 =.02N5 
1.26 20S 35 
2225} 0893 
eS | 1179 
3201 0784 
1.621 | 0088 
1.52 -.0352 
1.89 | .0303 
1655 | »0356 
1.34 | 0560 
2.95 | 0140 
1.12 | .1609 
1.96 | 20342 
3.70 | 2758 

092 | ~.2120 
3.2 | 1652 
3.29 | -.0315 
2049 | 1194 
6.76 | 3582 

99 | 00708 

095 | 0238 

07 | .0329 

647 | 0019 

48 | .002k 
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The season average and the slope or average daily rate of change in sugar together 
suffice to determine the trend for each classification, Thus, Table 10a summa- 
rizes the findings for Winery A in 19,7. In that year Petite Sirah grapes deliv- 
ered to Winery A from Modesto registered season average sugar of 23.07 per cent, 
The variance was 1.6 per cent. On the average, there was a gain of sugar of 

20856 per cent per day. This rate was highly significant statistically since the 
"4 value is 16.7. The season average for Petite Sirah received in 197 by 
Winery A from all areas combined was 23.27 per cent with a somewhat smaller vari- 
ance.’ The estimated rate of change in sugar was .068), again highly significant 
statistically. Nearly all calculated daily average rates of change for particular 
varieties from particular areas were negative in that year. This was generally 
true of all the wineries although the rates differed significantly. Many of the 
slopes shown for the variety area classes in Table 10a are not considered statis- 
tically significant since the "t" values are frequently less than the magnitude 

of three which is conventionally considered to indicate an acceptable level of 
significance. Nonetheless, the general conclusions are apparent. Differences 

in means of given varieties vary among areas by as much as 1.5 per cent. The 
measures of dispersion are obviously different. Petite Sirah seems to have been 
a deviate from the downward trend in sugar generally in 197. Other varieties 
drifted downward as the 197 season progressed. Significant trends vary from 
about zero to a daily average decrease in sugar of about .1 per cent. It is 
clear that given minimum standards would have clearly different impact both on 

the percentage of varietal production eliminated by the several areas and on the 
timing of harvesting and crushing. 


Similar data are shown in Table 10b to 10d for Winery B and in Tables 10e to 
10g for Winery C in 197-199. 


Tonnage Eliminated 


Impact on Varieties.--In Figure 19, the percentage of receipts of each of 
the major varieties which would have been denied access to Winery C is shown for 
minimum sugar standards of 19,-20, 21, and 22 per cent, These estimates are made 
for each of the three years 197-1949. In Figure 20, the percentages which would 
have been eliminated from deliveries to all varieties out of each of the major 
areas are shown, again for each of the years 197-1949. Tables 11 and 12 indicate 
the percentages of each major variety which would have been eliminated by each of 
the specified minimum standards for Wineries C and B, respectively, for each one 
of the three years. Tables 13 and 1 summarize for Wineries B and C, respec- 
tively, the percentages which would have been eliminated in each of the years 
from the total deliveries from each of the major areas of origin.. These percent~ 
ages are calculated upon the assumption--implicit throughout this analysis-~-that 
sugar content patterns and harvesting procedures would not have been different 
in the three years had there been some sort of control over volume through speci- 
fication of minimum sugar content as a condition for eligibility to deliver to 
wineries for crushing, 


Analysis of any column in Table 11 will indicate how the different varieties 
delivered to Winery C would have been affected by the relevant minimum sugar per- 
centage. Within any year comparison of the four columns will indicate how each 
of the varieties would be affected by changes in the minimum standards, Compari- 
son with a similar column in Table 12 will indicate the differences in the impact 
of any particular minimum requirement in any one year as between the two wineries, 
Analysis of any row in Table 11 or Table 12 will indicate the differences over 
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TABLE 11 


Estimated Percentages of Loads Ineligible for Crushing 
Under Specified Minimum Sugar Requirements, by Varieties, 
Winery C, 1947-199 
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TABLE 12 


Under Specified Minimum Sugar Requirements, by Varieties, 
Winery B, 


Estimated Percentages of Loads Ineligible for Crushing 
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TABLE 13 


Estimated Percentages of Loads Ineligible for Crushing 
Under Specified Minimum Sugar Requirements, All Varieties, 
Wineries B and C Combined, 1947-199 






Minimum percentage 
Year BR Oe et ak ee 





time in the effect of a given minimum upon a given variety delivered to a given 
winery over two or more seasons, Comparison of any row in Table 11 with the 
similar row in Table 12 will indicate the differences over time in the effects 
of the minima upon a given variety delivered to different wineries over two or 
more seasons. 


Thus, in 1947, a 19 per cent minimum would have resulted in eliminating 
from Winery C the following percentages of deliveries: Thompsons, 2.3; Cornichons, 
75; Sultanas, 10.6; Muscats, .23; and Emperors, 69.3, A 20 per cent minimum would 
result in the following percentages of eliminations by varieties from the 1947 
crush at Winery C: Thompsons, 10.6; Cornichons, 87.5; Sultanas, 38.7; Muscats, 
2.6; and Emperors, 73.2. Thus, in any one-year with any minimum, the percentage 
impact upon varieties would have differed greatly. A change of 1 per cent in the 
minimum would have greatly different effects upon elimination among varieties 
delivered to a given winery in the season. 


Impact on Wineries,--In any year the effects of a given minimum upon given 
varieties delivered to different wineries would have been grossly dissimilar, 
Thus, a 22 per cent minimum in 19,7 would have eliminated 50,8 per cent of the 
loads of Thompsons delivered to Winery C but only 8.7 per cent of the Thompsons 
delivered to Winery B, A 19 per cent minimum would have eliminated 2h per cent 
of the Ribiers at Winery B and 37 per cent at Winery C, But a 22 per cent 
minimum would have eliminated 82 per cent at Winery B and 98 per cent at Winery C. 
These same variations in percentages of the varieties eliminated are equally 
drastic in considering variation between the two wineries in either of the other 
two years, For both wineries in any year, changes of 1 per cent in the minimum 
would have resulted in widely different elimination percentages among the varie~ 
ties. 


The differences in effects over time are even more striking. A 19 per cent 
minimum would have had the following effects upon Thompsons: 51 per cent in 
19473 25 per cent in 1948; and 3,4 per cent in 199. At Winery B the corre- 
sponding percentages would have been 0, 6.7, and 0, Thus, for either winery, 
the percentage of a given variety eliminated by a given standard would differ 
sharply in different years, The year-to-year differences would also vary sharply 
between wineries. 
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The total tonnage eliminated by any minimum would differ over each of the 
three years for a given winery. In each year the percentages eliminated by a 
given minimum would differ between wineries, The differences over time would 
also differ among wineries, The weighted average percentages of elimination 
of all varieties by each of the four minima in each of the three years are 
shown in the bottom rows of Tables 11 and 12, Compare the impact of the minima 
upon elimination of total receipts by Wineries B and C, respectively, for 197: 
19 per cent, 22.6 versus 2.06 per cent of deliveries; 20 per cent, 0.1 versus 
4.693 21 per cent, 61.6 versus 10,80; and 22 per cent, 72.6 versus 20.01, Thus, 
in 19l7--largely because of the relative weights of the different varieties—- 
Winery C would have been required to deny entry to a far heavier percentage of 
deliveries than would have been required of Winery B, With a 20 per cent mini- 
mum standard, Winery C would have eliminated nearly ten times as much as 
Winery B. With a 21 per cent minimum, Winery C would have been required to 
eliminate nearly six times as much as Winery B, 


Winery B would have been required to eliminate more heavily under any mini- 
mum standard in 1948 than in 197. Winery C, which would have been gravely 
disadvantaged with respect to Winery B in 197, would have been required to 
eliminate much less in 198 than in 1947. Winery C would also have eliminated 
much less in 1948 than Winery B in that year, Again, in 199 Winery C would 
have been called upon to eliminate significantly less than Winery B. The ad- 
vantage to Winery B in 197 would have been reversed in each of the next two 
seasons. In these three years, there would be significant differences in over- 
all elimination among similarly situated wineries, There is no evidence that 
the elimination percentages are stable from one season to another with respect 
either to elimination by a single winery or the relative elimination percent- 
ages of several wineries. 


There is greater stability over time in the elimination percentages associ- 
ated with the various minimum sugar requirements when the tonnage of the two 
wineries is consolidated. Weighting the elimination percentages shown for all 
varieties in Tables 11 and 12 by the relative tonnages of Wineries B and C, the 
following percentages of consolidated tonnages would have been denied access to 
the crushers in each of the three years. 


The aggregate elimination percentages from any one of the minima differ 
widely over the three years, In any one of the years, the change in elimina- 
tion percentage consequent upon a change of 1 per cent in the minimum standard 
varies with the level of the minima from which the change is made, The effects 
of changes in the minimum standards would have been significantly different 
among the three years. 


act on Areas.--The effects of each of the four minimum sugar require- 
ments upon major producing areas in each of the three years are shown for Winery 
C in Table 1) and for Winery B in Table 15, Figure 20 is derived directly from 
Table lj. The following questions are engaged in each of the two tables. For 
a given winery in a given year, what percentage of deliveries from each of the 
areas of origin would be rejected under each of the minimum standards? How 
would elimination from each of the areas be affected by a change of 1 per cent 
in the minimum sugar requirement in any year? What are the differences between 
elimination percentages among areas in any year as a consequence of a given 
minimum sugar standard? What are the differences in the effects of a given 
minimum standard upon a given area delivering to a given winery over several 
years? Comparison of the two tables suggests answers to other questions: In 
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areas 


Caruthers 
Clotho 
Clovis 
Del Rey 
Dinuba 
Exeter 
Fowler 


Springfield 
Tulare 
Turlock 
Visalia 
Winton 
Weighted 
average 
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TABLE 14 


Estimated Percentages of Loads Ineligible for Crushing Under Specified 


Minimum Sugar Requirements, by Areas of Origin, Winery C, 1947-19h9 
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Number 
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Areas loa 
Clovis 
Cutler 3 
Denair 3 
Del Rey 45 
Dinuba th 
Exeter T 
Fowler 3 
Fresno 93 
Hanford A 
Ivanhoe 2 
Kingsburg 377 
Orange Cove 3 
Lindsay 
Livingston LET 
Madera 
Manteca ho 
Monmouth 
Orosi 10 
Navelencia 
Parlier 17 
Reedley Uhh. 
Sanger 465 
Selma 48 
Snelling 96 
Sultana 
Turlock 26 
Woodlake 20 
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average 
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any given year, what is the difference in elimination from given areas of origin 
as a result of delivery to different wineries? In any year, what are the rela- 
tive effects of a change of 1 per cent in the minimum standard upon elimination 
of loads from the same area delivered to different wineries? How do the rela- 
tive elimination percentages for the two wineries from given minimum standards 
change over time? 


The gross differences in percentages of elimination among different areas 
delivering to one winery, as a consequence of any given minimum sugar specifica- 
tion, are exemplified in the first column for 197 in Table 1;, A minimum 
standard of 19 per cent sugar would have meant the following elimination per- 
centages by areas: Clovis, 16; Exeter, 66; Fresno, 19; Ivanhoe, 73; Madera, 5; 
Reedley, 6; and Visalia, 86. The same gross differences appear if other levels 
of minimum sugar are considered. Such disparities among area elimination per- 
centages appear in all of the years, The differences are equally drastic for 
both wineries, It is doubtful that administration of a program involving such 
wide differences in elimination burdens among areas could easily be operated. 
Without special consideration provisions to equalize the area percentages, 
litigation would be probable, However, with equally wide differences in the 
impact of elimination upon varietal classes, formulation of special considera- 
tion provisions would be virtually equivalent to setting some reasonably uniform 
percentage of elimination applicable to all areas or varieties. 


A change of 1 per cent in the level of the minimum sugar requirement in any 
one of the years would have sharply different effects upon different areas de- 
livering to the same winery, To increase the 197 standard from 19 to 20 per 
cent sugar content would have affected the elimination percentages of several of 
the areas as follows: Fresno from 19 per cent to 3 per cent elimination; Del 
Rey from 0 to 3; Madera from 5 to 3h; and Fowler from 10 to 26. The same gross 
and unequal changes in elimination percentages among areas would have existed 
among deliveries to Winery C in 198 and 1949. In 1948 an increase in the mini- 
mum level from 21 to 22 per cent sugar content would have raised the elimination 
percentage for Caruthers from 28.6 to 78.6 per cent of deliveries, The same 
change would have increased the elimination percentage for Reedley from 1.3 to 
7.6 per cent. Similar disparities would have occurred between areas which de- 
livered to Winery B. 


The total elimination by the two wineries would have differed drastically 
in any one of the three years, Winery C would have eliminated much more heavily 
than Winery B in 1947. The reverse situation would have prevailed in 198 and 
in 1949, These same conclusions are clearly applicable to the areas of origin. 
There is no stability over time in the percentages of elimination imposed upon 
the various areas as a function of any specified minimum standard, In any one 
of the years, any one of the minimum sugar standards would have resulted in 
concentration of the elimination of particular varieties by Winery C in particu- 
lar areas of production. In 197 Winery C would have eliminated much more 
heavily than Winery B in consequence of any one of the four levels of the mini- 
mum sugar standard. The reverse situation would have prevailed in 19,8 and 
1949. As examples of the areal concentration of elimination in particular 
varieties, Winery C received Thompsons from six areas in 197. At minimum 
levels of 19 and 20 per cent, all of the elimination would have been concen- 
trated in grapes from Fresno, Of 3 loads of Thompsons denied entry to the 
winery at 21° sugar, 1 would have originated in Fresno; at 22° sugary 67 loads 
in total would have been eliminated with 61 from Fresno. Fresno origins would 
have been hit hardest in 198, particularly at low levels of sugar. In this © 
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year, however, another difficulty of the minimum sugar proposal was apparent, 
An increase in the minimum sugar level from 20° to 21° would have quadrupled 
the elimination of Thompsons from Sanger. An increase from 21° to 22° would 
have increased the elimination from Madera, Selma, and Kingsburg by more than 
tenfold. There would have been drastic changes in elimination of Thompsons 
from other areas. In 199 only negligible quantities of Thompsons delivered 

to Winery C would have been denied winery access by any of the four minima con- 
sidered, Thus, consideration of particular varieties from particular areas 
sent to a given winery in a single year leads to the same conclusions reached 
from consideration of the all variety or all area classifications, In any year, 
elimination may be concentrated in particular areas in an apparently haphazard 
pattern, Small changes in the standards lead to large changes in elimination, 
and again the distribution of elimination is generally concentrated in a few 
areas. From one year to another, application of the same minimum standards re- 
sults in widely different total elimination and distribution thereof. 


The Fresno area would have been generally disadvantaged with respect to 
many varieties delivered to Winery C in 1947. Sanger and Selma would have been 
hurt in Muscats in both 197 and 198, Sultanas and Muscats would have been 
eliminated heavily in those years but virtually unaffected in 1949. Emperors 
would have been virtually kept out of the winery in 197, Visalia, Sanger, 
Exeter, Fresno, Ivanhoe, Selma, and Reedley would have been nearly closed off 
by a 19° minimum, This same variety and mainly the same areas would have been 
adversely affected in 199, 


Malagas would have been affected in 197 much like Emperors with heavy 
elimination concentrated in a few areas, Unlike Emperors, Malagas would not 
have been especially affected in 1948 or 1949. Palominos would have been hit 
hardest in 19):3 with Dinuba eliminating most of this variety denied access to 
Winery C. Ribiers would have been eliminated much more heavily in 197 and 19h48 
than in 199. although in both of the former years the distribution of elimina- 
tion would have been fairly general. Culls would have been most seriously af- 
fected in 198 with little elimination in either 197 or 199. 


With respect to particular varieties from particular areas, there appears 
to be little stability in elimination percentages from one season to another, 
In any season elimination of particular varieties tends to concentrate in par- 
ticular areas. But the concentration pattern is not stable over time. For most 
varieties the change in tonnage eliminated by a change of 1° in minimum sugar 
requirements is abrupt and unstable as between areas and over time. 


These conclusions appear to be supported: it is virtually impossible pres- 
ently to predict the tonnage of grapes which would be eliminated from wineries 
in any year by any minimum standard of sugar; it is impossible to predict the 
distribution of tonnage actually eliminated among varieties, areas of origin, 
and receiving wineries, There is no stability over time in the relative impact 
of a given minimum standard upon areas, varieties, or receiving wineries, The 
total elimination as well as its distribution would differ drastically--and 
unpredictably--from one season to another, There is no way to predict the 
change in the total tonnage eliminated as a result of a small change in the 
minimum standard, Differences in impact upon areas, varieties, and wineries 
are such that effective administration appears almost impossible. 
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Harvesting and crushing operations would be capriciously affected by minimum 
sugar standards, In some years there would be general closing dates, in others 
there would be opening dates as a consequence of minimum sugar control, In all 
years there would be unsystematic differences in impact upon different varieties, 
areas of origin, and receiving wineries. 


Other quality standards than minimum sugar could, of course, be used. The 
effects of such standards can be appraised only by obtaining data which when 
properly analyzed will yield answers to the kinds of questions engaged here with 
respect to the minimum sugar content proposal, 


Opening and Closing Dates 


It has been noted above that the specification of sugar minima would in 
fact sometimes apply opening and closing dates to the crushing operations of 
wineries, However, these side effects of minimum sugar requirements would have 
little system. In years of negative intraseasonal trends, closing dates would 
be imvosed but with drastic differences among varieties, areas of origin, and 
wineries. With rising intraseasonal trends, as in 198, the same discriminatory 
effects would appear in this indirect determination of opening dates, There 
have been frequent suggestions of explicit opening and closing dates for crush- 
ing. Figures 21 and 22 indicate some of the effects of such a proposal in 19h7. 


Impact on Varieties.--In Figure 21 there are two panels for each variety. 
In the left-hand panel, each bar indicates the cumulated percentage of tonnage 
crushed by Winery B up to the indicated date, Thus, for Alicantes, Winery B 
had received a little more than 75 per cent of the tonnage delivered in the 197 
season by the week ending October 11. The right-hand panel bars for each variety 
are cumulated from the end of the season backwards to the week ending October 25. 
It is thus shown that the imposition of a closing date of October 25 would have 
eliminated about 20 per cent of the Alicantes delivered to Winery B in 1947 on 
the assumption that deliveries would not have been accelerated as a result of 
announcing the closing date. 


obvious from inspection of Figure 21. A September 20 opening date in 197 
would have excluded from crushing by Winery B about 20 per cent of the Alicante 
less than 10 per cent of the Malaga, a few Carignane, and no Mission grapes. The 
effect upon Feher Szago, Ribier, Grenache, and. Thompson grapes would have been 
severe, Such a date would have been almost fatal to the Zinfandel, Fresno Beauty, 
Golden Chasselas, and Petite Sirah grapes. These conclusions, of course, assume 
that the same pattern of delivery would prevail after the announcement of the 
opening dates. The wide differences in effect of opening dates upon the several 
varieties are parelleled by similar effects of closing dates, An October 25 
closing date would have eliminated most of the Emperor grapes actually crushed. 
Muscat, Ribier, and San Salvador grapes would have been affected seriously. 


The differences in the effects of opening dates upon the varieties are 
3h/ 


3h/ Palomino grapes appeared to be erratic with respect to mean harvest dates 
over the three seasons, However, when other varieties were ranked according to 
mean (or median) date of harvest in each season, the following correlations were 
obtained by Pearson's method of rank correlation: 197 and 1948, .76; 1948 and 
199, «65; and 19,7 and 1949, .91. These coefficients of rank correlation were 
statistically significant. Most of the variation in rankings was attributable 
to Zinfandel and Palomino grapes. 
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FIGURE 21 


Percentage Distribution of Weekly Deliveries to Winery B, Cumulated from Beginning 
of Crushing Forward to Week Ending October 18, and from End of Crushing 
Back to Week Ending October 25, by Varieties, 1947 
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Sultana, Thompson, Zinfandel, Cornichon, Fresno Beauty, Golden Chasselas, 
Malvoisie, Palomino, and Petite Sirah grapes would have been unaffected. Winery 
C would not have crushed any grapes of the Black Prince, Olivette, Rose of Peru, 
or Tokay varieties at all in 197 with an October 25 closing date.: The effects 
of closing dates would therefore vary quite as widely among varieties as would 
those of opening dates. 


Impact on Arease--Figure 22 is set up like Figure 21 except that deliveries 
are classified by areas of origin rather than by varieties.- The same results 
appear. Opening dates would leave unaffected such areas as Delhi, Denair, Del 
Rey, Hanford, Ivanhoe, Laton, le Grande, and Stockton, There would be elimina- 
tion by such areas as Exeter, Fresno, Dinuba, Kingsburg, Orosi, and Livingston, 
Increase of sugar minimum by 1 per cent would in some cases eliminate the total 
crop of some areas and varieties. The same erratic effect is apparent from 19)7 
data with respect to opening dates. A September 20 opening would have little 
effect on some areas. A September 27 opening would seriously affect the same 
areas of origin, . It appears to be quite as difficult equitably to control volume 
by changes in opening dates as to control by sugar minima, The effects of a 
closing date would also be centered on various areas. Among these would have 
been Denair, Del Rey, Hanford, Ivanhoe, and Parlier. Either opening or closing 
dates offer a fairly practicable technique for limiting total crush among all 
areas and varieties, The last panel in Figure 22 indicates a smooth cumulated 
distribution in either direction. However, the erratic distribution of elimina- 
tion among areas and varieties would probably render this technique unsuitable 
for large-scale administration, 


The effects of closing or opening dates would differently affect areas of 
production in any year. The effect on any area of origin would differ from one 
season to another, The total impact upon the operations of any receiving winery 
would be different from one season to another, The percentage of the total deliv- 
eries from each of more than twenty areas of origin to one winery is shown in 
Appendix Table X for the three years 1947-1949, The weeks at which deliveries 
commence in any year differ among areas. The percentages of total seasonal de- 
liveries originating from individual areas in any week also differ, The per- 
centage of total deliveries which would have been denied access to the winery 
through any specified opening or closing date would differ sharply among areas 
in any year, For all areas combined, the imposition of any particular closing 
date would have affected individual wineries quite differently over the three ~ 
years. ; 
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Cumulated percentage of deliveries 


FIGURE 22a 


Percentage Distribution of Weekly Deliveries to Winery B, Cumulated From the Beginning of Crushing Forward 
to Week Ending October 18 and From End of Crushing Back to week Ending October 25, by areas, 1947 
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APPENDIX TABIE I 
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Tonnage and Origins of Grapes Delivered to Wineries A, B, C, and D, 1947+199 


1948 | _19h9 


Fresno 
Biola 
Bowles 
Caruthers 
Clotho 
Clovis 
Del Rey 
Fowler 
Fresno 
Herndon 
Kerman 
Kingsburg 
Laton 
Mendota 
Monmouth 
Navelencia 
Orange Cove 
Parlier 
Reedley 
Sanger 
Selma 

County total 


Porterville 
Springville 
Sultana 

Terra Bella 
Tulare 

Visalia 
Woodlake 

County total 















































Merced 
Atwater 28 
Cressey 37 
Delhi 331 
la Grande 
Livingston 2,392 
Merced 28 
Snelling 1,260 
Winton 202 
County total 4,498 
San Bernardino | 
Kingston 
County total 
San Joaquin 
Escalon 83 
lodi 1,932 
Manteca 175 
Ripon 83 
Stockton 64, 
Youngstown 
County total 2,337 
Santa Clara 
Evergreen 64 
San Martin 110 
County total 64 110 
Stanislaus 
Ceres 138 9 
Denair 55 28 
Hughson hé 
Keyes 64 
Modesto 2,742 | 3,110 
Salida 18 83 
Turlock 1,776 |1,095 
Waterford 
County total | 4,802 | 4,371 
Kern 
Delano 368 
County total 368 
Madera 
Madera 1,332. 1 3;203 
Minturn hé 
County total 1,259 


Total 63,828 91,931 
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APPENDIX TABLE IT 


Tests of the Significance of Improvement of Fit by Introduction 
of Successive Terms, Based on Daily Averages of Sugar Content 
of Muscat Grapes, Winery D, 1947-L8 


Degrees af 
Source of variation freedom 


197 

Total, z Y° 
Correction for mean 
Deviations from mean 


linear regression 
Deviations from linear regression 


Second degree term 
Deviations from quadratic regression 


Third degree term 
Deviations from third degree regression 


1948 


Total, & x? 
Correction for mean 
Deviations from mean 


linear regression 
Deviations from linear regression 


Second degree term 
Deviations from quadratic regression 





a/ Highly significant. 
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APPENDIX TABLE IIT 


Tests of the Significance of Improvement of Fit by Introduction 
of Successive Terms, Based on Daily Averages of Sugar Content 
of Thompson Grapes, Winery D, 1947-1919 


Source of variation 
19:7 
Total, z Y° 


Correction for mean 
Deviations from mean 


linear regression 
Deviations from linear regression 


19h8 


Total, 2 ¥° 
Correction for mean 
Deviations from mean 


Linear regression 
Deviations from linear regression 118 


Second degree term 229 | 2.5 
Deviations from quadratic regression J) | 


j 


1949 


Total, z Y° 
Correction for mean 
Deviations from mean 


linear regression 
Deviations from linear regression 





a/ Highly significant. 
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APPENDIX TABLE IV 


Chi-Square Tests of Significance of Differences Among Means, 
by Varieties and Wineries, 197-1919 


Varieties 


1947, 1948, 1949 


All 1947, 1948, 1949 
Malaga 

Carignane 

All 

Thompson 199 
Malaga 199 


rr Paw 
“ 


w ww 


Muscat 19h9 
Carignane 199 
Thompson 1949 
Malaga 1949 
Muscat 19,9 
Carignane 1949 
Thompson 

Thompson 


rranandnnwww 


wv w@ 


290.71 


APPENDIX TABLE V 


Tests of Significance of Differences Among Means, by Varieties 
and Years, Winery B and Winery C, 1948-19 


All 
All 
Thompson 


Malaga 
Malaga 
Muscat 
Muscat 
Carignane 
Carignane 





a/ All of the calculated "t" values are significant. The test 
involves no assumption about the variances. 
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APPENDIX TABIE VI 


Spearman's Coefficients of Rank Correlation 
by Varieties, Wineries B and C, 1947-19149 


(eae seit ate cana] oP Tart 
Grape varietal ranks compared of rank correlation | observations | Probability- 
Winery B 


1947 versus 1948 
1947 versus 199 
1948 versus 














Winery C 


19147 versus 19,8 
1947 versus 199 
1948 versus 199 
















Winery B versus winery Cc 


197 
198 
199 










a/ Student's "t" distribution was employed to interpret the probability of chance 
occurrence. 
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APPENDIX TABIE VII 


Chi-Square Tests of Significance of Differences Among wleans and Variances 
from Samples with Unequal Variances by Varieties, Areas, and Years, 197-1949 


Areas Varieties Years | Wine 
tn: Sie lig on i Ol A Re Be eee. aR Ae coors 


22),.8878/ 18.1592/ 


















































Sanger Muscat B 
Sanger Thompson B 285.1292/ 18. 84),2/ 
Sanger Malaga B 34.5742/ 287k 
Dinuba Muscat B 207.2792/, °773 
Dinuba Thompson B 169.0562/ 28.5972/, 
Dinuba Malaga B 7303972 8. 8830/ 
Reedley Muscat B 106.1452/ 65.7458/ 
Reedley Thompson B 307.911a/ 20.1238, 
Reedley Malaga B 68.3928/ 30473 
Fresno Muscat B 168.7932/ 22567 
Fresno Thompson B 276 76)2/ lik 
Fresno Malaga B c/ 1.545 
Kingsburg Muscat B 80.9628/ 9,6032/ 
Kingsburg | Thompson B 70.3928/ o4h8 
Kingsburg | Malaga B 4S. 6172/, 5.759 
Sanger a/ B 196.702 45.9022/ 
Sanger a B 152.4198/ 1.201 
Sanger a/ B 235.3762/ 693 
Dinuba ey B 339.2182/ 7.3000/ 
Dinuba a/ B 53,0818/ 18.5783/ 
Dinuba g/ B 67.4212/ 2.95) 
Reedley a/ B 502.6993/ 39.2728/ 
Reedley qd B 169.62)8/ 2.365 
Reedley a/ B 65.0022/ 48.3228/ 
Fresno d/ B e/ 6.71738/ 
Fresno d/ B 160.2078/ e731 
Fresno a/ B 3707258/ 1,011 
Kingsburg cy B 4,02.2052/ 9. 74ha/ 
Kingsburg a B 19.50)2/ 
Kingsburg ay B 5.853 
£/ C 20.5)4h2/ 
t/ C 15.6938/ 
£/ C 46.54h2/ 
Clovis C 235..492/ 
Del Rey C 797 10.3282/ 
Ivanhoe C a/ 5.4452/ 
Kingsburg C 12/ 123.8992/, 
Selma C 8,.8892/ 1.2563/ 





a/Significant at 99 per cent level of probability. 

/Significant at 95 per cent level of probability. 

c/"t" test significant for Malagas, 198-9, at 99 per cent level of probability. 
g/iuscats, Thompsons, and Malagas. 

e/"t" test on Muscats and Thompsons significant at 99 per cent level,. 

£/Clovis, Del Rey, Ivanhoe, Kingsburg, and Selma, 
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APPENDIX TABLE VIII 


Significance of Differences Among Means, 
by Varieties and Areas of Origin, Winery B, 1947 


Reedley 


Within varieties--Alicante, Carignane, Muscat 
Zinfandel, Thompson 


Within varieties--Alicante, Carignane, Thompson, 
Zinfandel 


Within varieties--Thompson, Alicante, Carignane 
Between Thompson and Alicante, Carignane, 
Zinfandel 


Kingsburg 


Within varieties--Alicante, Muscat, Sultana, 
Thompson, Carignane 


Between Thompson and Alicante, Muscat, Sultana 
Carignane 


Parlier 


Between Thompson and Muscat 


Sanger 


Within varieties--Alicante, Muscat, Sultana, Thompson, 
Zinfandel, Carignane 


Between Thompson and Alicante, Muscat, Sultana, 
Zinfandel, Carignane 





a/ Not significant. 





APPENDIX TABLE IX 


Weekly Deliveries as Percentage of Seasonal Totals, by Varieties, Winery C, 1947-1949 


Week ending 








en a a ee en Et I 


koe Oehe> | Octo- Octo- Octo- | Novem-| Novem- | Novem-| Novem- | Novem- 
Variet ber 27 | ber x | ber 11 ber 8 | Ber 25 ber 1 ber 8} ber l ber 22 | ber 29 
Alicante | 3. he | a. ak.1 10.3 | 
| Black Monukka 100.0 > 
| Carignane 9.5 21.4 50.0 14.3 4.8 
; Cornichon 25.0 212.5 | 50.0 | 12.5 
| Emperor 322 Pee | 6.0 12.5 ins | | Sat 18.5 13.9 
Feher Szago 14.3 | 22.9 | 8.6 17.1 a) Bet 
Fresno Beauty 25.0 49<9 
Golden Chasselas 50.0 | 50.0 
Grenache 27.3 54.5 18.2 
Malaga 3 1.6 7.9 16.3 28.4 34.3 9.6 1.6 
Malvoisie 
Mission 100.0 
Mixed 20.0 20.0 40.0 20.0 
Muscat tJ 5.7 20.5 36.6 25.5 9.4 PY | A, 
Palomino Sh eee hee 4 a 27.8 16.7 16.7 
Ribier 8.8 13.0 17.4 1532 13.0 17.4 15.2 
Sultana at 7.0 39.7 28.0 19.6 2.8 L$ 
Thompson 8.1 18.2 Ey ae 31.4 34.3 Ri: hs 2.3 
Zinfandel 100.0 





(Continued on next page.) 
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Table IX continued. 





Week ending 

Octo- Octo- Octo- | Novem-j Novem-} Novem-| Novem- 

ber 16 | ber 23 {ber 30! ber 6} ber 13} ber 20! ber 27 
I¥e 





- 4.5 4.5 13.6 | 2h. 9.2 22.7 
Black Monukka | F 31.1 {| 17.2 17.2 27.6 
Burger 100.0 | 
Carignane j 8.4 9.4 8.4 4.2 22.1 | 27.2 16.1 2.8 
Cornichon | 50.0 50.0 
Emperor a ; 13.8 | 34.5 hv .4 3.4 
Feher Szago : : é 26.9 11.6 15.4 38.1 
Fresno Beauty 66.7 33.3 
Golden Chasselas | 86:0 | 25.0 25.0 
Grenache Li.8 15.0 6.4 5.4 | 17.3 32.2 
Malaga 6.7 8.1 14.3 22.1 | 21.4 18.2 1.9 
Malvoisie 47.7 9.5 9.5 
4.8 4.8 28.5 | 38.2 19.0 
33.3 66.7 
9.8 9.7 22.4 24.8 | 15.2 4.5 5 
100.0 
34.8 6.5 4.3 1069 sh D5e3 
13.6 9.1 9.1 6.8 | 25.0 11.4 | 13.6 
13.6 5.4 didect 9.0 2.7 2.7 
8.4 6.5 5.5 4.3 2.0 
4.8 33.3 | 53.8 8.1 
Zinfandel 2.3 3.9 48.0 | 40.2 1.3 





(Continued on next page.) 
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Table IX continued. 













Octo- Octo- Octo- Octo- Novem- Novem- Noven-~ 
ber 1 ber 8 ber 15 ber 22 ber 29 ber 5 ber 12 ber 19 ber 26 
1.2 9 

18.2 


; Alicante 

| Almerice 
Black Monukka 
Burger 
Carignane 
Cornichon 
Emperor 
Feher Szago 
Fresno Beauty 
Grenache 
Malaga 
Malvoisie 
Mission 
Mixed 
Muscat 
Palomino 
Ribier 
Rose of Peru 
Sultana 
Thompson 
Tokay 
Zinfandel 


UWNFe 
i. 
wP BRE GasSS oi 


28.6 8.6 4.9 2.4 
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APPENDIX TABLE X 


Weekly Deliveries as Percentage of Seasonal Totals, by Areas of Origin, Winery B, 1947-1949 


Week ending 
ee es 


Sep- Sep- Octo- }Octo- JOcto- | Octo- | Novem- | Novem- | Novem- 
August 14 | tember 6 {tember 13 | tember 20 | tember 27] ber 4 |ber 11 [ber 18| ber 25 | ber 1 | ber 8 | ber 15 
i 























j 
Cutler 5 1 25.0 12.5 
Delhi 0 
Denair 
Del Rey 
Dinuba 
Exeter 
Fowler 
Fresno 
Hanford 
Ivanhoe 
Laton 
Kingsburg 
Le Grande 
Lone Star 
Orange Cove 











| 50.0 


NT 


34 PUWWWARS 
NA WONOWNwno 
Siri Wotan 
F WMOMMm FwWOo 


1.0 16.5 2.1 


6.9 17.2 





mw 
ww On 
ie Se ed 


fy 
vo 


16.0 


ke 
t fo 


ay 





a 10.3 41.3 15. 30.4 | 13.2 Leo 






















Livingston 25.0 40.0 25.8 6.4 1.6 ee 

Manteca 9.5 35.7 | 26.2 11.9 16.7 

Orosi 40.0 20.0 20.0 10.0 10.0 
Stockton 100.0 ; 

Parlier pa yy 6.7 15.6 | 20.0 1:2 727 a 23.3 2.2 
Reedley 7h 17.8 17.5 13.2 14.9 | 10.9 a2 7.0 6.4 3.4 <2 
Sanger 2.0 10.0 16.8 21.7 2G} 10.2 8 4.2 Tz 4.9 6 
Selma 14.6 45 9.6 35.8 | 24.2 5.7 2.1 35 
Snelling 9.5 41.9 47.6 1.0 

Sultana 00.0 


Visalia 
Turlock 
Woodlake 
Per cent 
of total 














19.8 | 11.5 9 5.8 6.3 3.6 3 


Continued on next page. 
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‘Table X continued. 
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of total 


Orange Cove 


Livingston 
Orosi 


Clotho 
Kerman 
Lindsay 
Clovis 
Del Rey 
Dinuba 
Exeter 
Fowler 
Fresno 
Hanford 
Kingsburg 
Madera 
Manteca 
Minturn 
Monmouth 
Navelencia 
Parlier 
Reedley 
Sanger 
Selma 
Snelling 
Sultana 





(Continued on next page.) 
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Table X continued. 





2a 
October 1 October 6 October 1 October 22 | October 29 


}_—Setober 1_|__Octover @_|_Cetoter 2 rrr eee 
’ 



































Clovis 11.9 | 32.2 20.3 35.6 | 
Del Rey 42 22.9 27.1 $3.3 12.5 
Dinuba 4.1 4.6 28.6 27.8 2h .1 10.4 4 
Exeter 41 14.9 21.2 16.6 2k .6 15.2 3.4 
Fowler 2.9 14.5 31.9 34.8 14.5 1.4 
Fresno T.4 15.9 28.0 24.3 19.6 4.8 
Hanford 27.3 18.2 54.5 
Kingsburg 1.9 27.9 45.0 19.8 5.4 
Lindsay 33.3 66.7 
Madera 25.0 50.0 25.0 
Monmouth 100.0 
Orange Cove 80.0 20.0 
Orosi 9.4 3.1 18.7 46.9 21.9 
Parlier 1.8 15.8 28.0 22.8 15.8 15.8 
Reedley TT 18.3 22.6 22.3 15.7 13.6 2 
Sanger 6.2 20.2 26.7 27.4 13.8 5.4 3 
Selma 14.3 28.6 19.0 16.7 19.0 2.4 
Snelling 81.8 18.2 
Sultana 4.3 

Per cent 

of total 8.9 


*T6 





Weekly Deliveries as Percentage of Seasonal Totals,= 


Armona 
Biola 
Clovis 
Delano 
Del Rey 
Dinuba 
Fowler 
Fresno 
Hanford 
Herndon 
Kerman 
Kingsburg 


it 
Sanger 
Selma 


Per cent 
of total 


Total weekly loads were, respectively, 133, 219, 263, 213, and 5, a 
total of 833. 


APPENDIX TABIE XI 


by Areas of Origin, Winery 


a/ 
D, 1949 


92 


Total 
October 15 October 22]0ctober 29 | loads 


| October 1 | October 9/0 


RPOODODOCCOOOOOROOCFOCOSO 
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APPENDIX TABIE XII 


Estimated Number of Loads of Thompson Grapes Ineligible for Crushing Under 
Specified Minimum Sugar Requirements, by Areas of Origins, Winery C, 1947-199 


x 


inimum percentage Minimum haa Minimum percentage 
1947 


Fresno 
Ivanhoe 
Del Rey 
Madera 
Sanger 
Selma 
Caruthers 
Clovis 
Exeter 
Fowler 
Hanford 
Kerman 
Kingsburg 
Parlier 
Reedley 
All areas 
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